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Acips and Vinegar.—J. G. Stanford (com.., 
3644. J. Mactear, 3701. 

ADVERTISING; Advertisements.—R. H. Bran- 
don (com.), 3429. 

AERIAL Machines, Aerostation, Balloons.—K. 
Atkins, 3546. 

Arr, Gas,and Wind Engines, and Mills, &c.--- 
J. Cropper and W. Jobnson, 3444. 

Arr and Gases (Purifying, Forcing, Exhausting, 
and Compressing.—J. E. Bennett and A. Lume- 
den, 3414. G. Hepburn, 3481. W.E. Newton 
(com.), 3688. 

Avxaties, Alkaline, Earthy Salts.—J. P. Rick 
man, 3241. H. Kenyon, 3397. L. Mond, 3599. 
W. Weldon, 3621. R. W. Wallace, 3694. 

Ax.Es, Shafts, Bearings, Journals, Axle Boxes, 
Packing for Axles, Lubricating Axles, &c.—H. 
H. Lake (com.), 3314. J. N. Smith, 3362. N. 


P. Thompson (com.), 3378. J. H. Johnson (com.), — 


J. B. Vernbet, 3537. 
613. 

Bacs, Portmanteaus, Sacks, Holders, &c,—J. 
J. Cole, 3520. E. P. Alexander (com.), 3594. B. 
Hunt (com.), 3629. 

Banos, Belts, Straps, Chains, &c., for Driving 
Machinery.—J. Holland, 3360. W.G. Gregory, 
3505. W. Goodwin, 3506. T. Briggs, 3508. 

Be.ts, Braces, Girths, and Bands for Wear.— 
W. Wilson, 3528. 

Birp Cages.-—H. Brittain, 3514. 


J. G. Cameron, 


Birowinc Engines and Fans, Bellows.—F. 


Wirth (com.), 3353. J. E. Bennett and A. Lums- 
den, 3414. . Fourness, 3517. 

Booxs, &¢,—R. Copley, 3705. P.L. Deighton, 
3706 


Boots, Shoes, Leggings, Cleaning Boots.—\W. 
Morgan-Brown (com.), 3295. W. H. Abbott, 
3298. E.C. Keay and W. E. Partridge, 3325. 
W. H. Abbott, 3332. A.M. Clark (com.), 3424. 
E. Walker, 3428. T. J. Smith (com.), 3169. 
H. A. Oldersbaw, 3475. H. Wiblio, 3501. M. 
Armer, 3576. J. H. Johnson 3635. 

Bonrino, Drilling, and Rifling, Gimlets, and 
Augers.—J.B. Vernhet, 3537. P. Mackay, 3544. 
J. C. Cameron, 3613. 

Botttes and Jars, Bottle-holders, Bottle- 
stoppers, Capsules and Corks.—W. Bull, 2307. 
J. Rivers, 3312. H. Haddan, 3614. J. Wortbing- 
tun, 3651. 


| 
8. 
| 
RESERVED. 
[Price 6d. 
| | 
f 


“142 


THE SUIENTIFIC AND LITERARY REVIEW. 


October, 1878, 


Boxes, Trunks, Portmanteaus, Letter-hoxes 
Workboxes, Dressing Caser, Caniaters.—W. P. 
Thompson (com.), 3358. E. C. Gooddy, 3384. 
H. Brittain, 3514. A. James, 3680. 

Breaks, Skide, and Buffers for Carriages and 
Raiiways.—J. R. Nicho}], 3329. C. Fsirholme 
(com.), 3840. 

BrewinG, Fermenting, Making Fermented end 
Un‘fermented Beverages, &c.—U. Desvignes, 3458. 
A. V. Newton (com.), 3471. 

l'ntcxs, Tiles, and Building Blocks. — H. 
Edwards, 3383. H. W. Shepard, 3491. L. B. 
Wood, 3527. R. Pivkwell, 3565. ‘T. C. Stone, 
3605. W.R. Lake (com.), 3769. 

Plastering, Flooring, Roofing, &c.— 
H. H. Henson, 3436. W. R. Lake (com.),°3476. 
T. C. Stone, 3605 ©. Zoncada, 3657. 

Buoys, Marine Lights, Preserving Life and 
Property at Sea, Conveying Lines to Stranded 
Vessels.—F. P. Warren, 3430. H. Davenport, 
3561. F. Tocher, 3585. E. W. Furrell and R. 
Applegarth, 3587. <A. Robinson, 3646. F. W. 
Applegarth, 3699. F. P. Warren, 3703. R. 
a 3714. E. Woodhead, 3725. H. Kennard, 
3737. 

Buttons, Buckles.—F. Wirth (com.), 3354. 
J. Clark, 3595. 

Catcu.atine, Teaching, Solving Problems.— 
J. Wilson, 3352. 

CALENDARs,—C. T. Burchardt, 3394.” 

CanpvLEs, Tapers, and Wicks; Night-Lights, 
Candlesticks.—R. Bright and G. W. Brown, 

CARRIAGES, Cabs, Omnibuses, Weggons, Carts, 
Trucks, &¢.—W. Morgan-Brown (com.), 3294. 
J. Thomson, 3321. W. P. Thompson, 3337. F. 
J. Roth (eom.), 3372. J. Offord, 3478. W. J. 
Howell, 3482. J. Offord, 3555. 

Casxsand Barrels, Cask-stands, Filling Casks.— 
E. Gooddy, 3584. 

Castina and Moulding Plastic Materials, &c. 
R. Brewster, 3300. J. Cleghorn, 3366. H. 
Billan, 3407. J. H. Johnson (com.), 3454. H. 
A. Oldershaw, 3475. 

Cement, Plaster, Mortar, and Concrete, Adhe- 
sive, and other Cements.—W. S. Akerman, 3318. 
Il, Edwards, 3383. T.C. Stone, 3605, 

Cuains, Chain Cables, &.—J. Pease, 3351. J. 
Temple, 3547. F. Ramsay, 3615. 

CHaARcoAL, &.—R. W. Papineau, 3386. H. 
Billan, 3407. 
&ce.—C. Kesselor, 3593. BR. Copley, 

Crocxs, Watches, and other Timekeepers ; 
Watcbkeys.—J. Tetzis, 3316. 

Coatine, Covering, Plating, Sheathing.—G. 
Nurse, 3331. F. Maxwell-Lyte (com.), 3392. T. 
M. Richards, 3443. 

ConpmnsERs, Condensing.—J. C. Mewburn 
(com.), 3343. F. J. W. Packman, 3696. 

ConFrecTionERY.—J. Wilson, 3352. 

Cookine and Apparatus used in Cooking — 
J. G. Croft, 3326. T. E. Clarke, 3552, 

CopyinG, Tracing, Drawing, Writing, Ruling 
Paper.—C. Keesoler (com.), 3419. J. H. R. Din- 


sinore, 2659. x 


CurtinG, Sawing, Planing.—R. Harvey, 3339- 
J.N. Smith, 3362. A. Dunlop, 3435. G. Ditt. 
mar (com.), 3440. W.R. Lake (com.), 3493. W. 
©. Jones, 3498. W. Whitehead, 3563. J. G. 
Cameron, 3613. W. R. Lake (com.), 3648. W 
Wright and T. Bintliff, 3660. H. J. Haddan 
(com.), 3664. R. Naatz, 3695. 

and Rollers, Covering Rollers.—S. 
Hands, 3370, H. J. Haddan (com.), 3577. W 
S. Simpson, 3662. 

Dentistry, Artificial Teeth. — R. Brewster. 
3300. G. J. Stanford (com.), 3644. : 

Docks, Harbours, Viers, &c.—-J. E. Liardet, 
3539. R Turnbull, 3637. 

Doors .and Gates, Door Furniture.—N. Thomp- 
son, 3388. J. Asken, 3405. J.A. Daniel, 3509. 
F. Wirth (com.), 3580. 8S. Russel), 3592. J. 


Pearce, 3602. A. M. Clark (com.), 3677. . 


Duatins, Sewers, Gutters, Drain-pipes and Tiles, 
Drainage, Sinks.—I. Shone, 3524. 
R. Cardwell, 3635. E. Brooke, 3661. 

Dresses, Ladies’ Underclothing, Petticoats, 
Skirts, Dress Suspenders, Stays, Bodices, &c.— 
G. R. M'Donald, 3320. 

Drying; Expressing Moisture.—S. Hallam, 
3355. C. A, Faure, 3485. J. F.C. Farquhar and 
J. B. Macfarlane, 3730. 

Dyes, &c.—S. Hallam, 3555. J. Wraith and 
G. A. Downs, 3489. J. Law, 3690. 

Exectrricity, Galvanism, and Magnetism, and 
their Appilication.—E. A. Obach, 3317. J. C. 
Fuller and F. H. W. Higgins, 3367. W. Wil- 
son, 3528. G. J. Stanford (com.), 3603. A. H. 
P, Stuart- Wortley, 3656. H. E, Newtoa (com.), 


 o C. E. Busevi, 3707. J. D. Adams (com.), 
3713. | 

Exvectro-Maenetic Engines.—J. E. F. Lau- 
deke and A. J. Thorman, 3338. J. H. Johnson 
(com.), 3658. H. E. Newton (com.), 3676. 

Excavatine, &c.—W. F. Bath, 3421. W.D. 
and 8S. Priestman, 3596. 

Fasrics, Elastic Fabrice.—W. E. Gedge (com.), 
3304. 8S. C. Lister and J. R. Giepert, 3327. 
M. Brown, 3377. H. J. Haddan (com.), 
3531. 

Freatners, Artific'al Feathers, and Flowers.— 
W. E. Gedge (com.), 3304. 

Feit, &.—W. E. Gedge (com.), 3304. W. 
Craven, 3437. R. J. C. Mitchell, 3451, §S. 
Hallswortb, 3525. 

Finres (Obtaining and Treating).—H. H. Lake 
com.), 3313. G, and D. R. Malcolm, 3404. J. 

iggiss, 3453. J. Morrison, 3558. W. P. Thomp- 
son (com.), 3682. 

Fitters; Filtering, Purifying, and Clarifying 
Liquids, Distilling Water, Softening Water.—T. 
Halleworth, 3525. H. Rawlings, 3618. 

Finisuinc and Dressing Fabrics, &. — J. 
Worrall and J. Kershaw, 3380. J. Holt axd L. 
Clayton, 3452. 

Firz-arms, Guns, Ordnance, Gun Carriages. 
Targets, Rifle Practice. —T. Woodward and T, 
Bentley, 3447. W. R. Luke (com.), 3532. 8. 
Mathewer, 3573. Haddan (com.), 3578. J. 
P. Clabrough (com.), 3611. ~ J. Hill, 3645. 
T. Nordenfelt (com.), 3678. 

FIRE-ENGINES, Fire-Escapes, Extinguishing 
Fires.—E. F. Fowler, 3427. J. Jackson, °459. 
R. Rose, 3714. C. A. Wells, 3715. 

Fire Piaces, Stoves and Ranges, Fenders and 
Fire-Irons.—W. E. Gedge (com.), 3472. T. E. 
Clarke, 3552. R. Jebbs, 3620. 

Fives and Chimneys, Chimney Tops, Cowls, 
&e.—L. Cogan, 3535. 8. Brading, 3640. 

Fvet, Treating Coal, Preparing Fire-wood, 
Fire-lighters, &c.—F. Wirth (com.), 3353. H. 
Billan, 3407. J. W. Laddan (com.), 3418. G, 
Lowry, 3426. 

Furnaces and Fire-boxes ; Supplying Furnaces 
with Fuel.—D. Davidson, 3309. J. Imray (com.), 
3381. Redfern («om.), 3396. G. Lowry, 
3426. R. Newton, 3439. U.T. Macadam, 3464. 
J. Braddock, 3504. W. Fourness, 3517. J. F. 
Flannery, 3519. W. Evans, 3534. A. R, Gil- 
lespie and M. Rae, 3607. W. L. Wise (com.), 
3663. KE. Wimshurst, 3708. J. Noad, 3729. 

FurnituRE.—W. Morgan-Brown (com.), 3294. 
E. G. Brewer (com.), 3346. Julia Simpson, 3363. 
F. J. Roth (com.), 3372. L. Coploona, 3420, W. 
J. Howell, 3482. M. Stubley, 3560. J. G. Wil- 
son (com.), 3604. G. Dean, 3653. C. D. Abel 
(com.), 3679. 

Games and Exercises, Billiards and Bagatelle 
Markeis and Indicators fur Games.—FE. G. 
Brewer (com.), 3346. J. Wilson, 3352. T. Wat- 
son, 3449. J. W. Cooper, 3619. 

Gas, Gasometere, Holders, and Retorts.—T. 
Atkin, 3334. H. Kenyon, 3397. W. L. Wise 
(com.), 3663. 

Gas and other Burners, and Regulators, Gas 
Fittings, Lighting and Extinguishing Gas, Pre- 
venting Escape of Gas.—J. W. Tasker (com ), 
3422. O. Siebert, 3445. H. Girond, 3468. L. 
A. Groth, 3474. G. J. Parkinson, 3639. 

GaucrEs, Water-level Indicators.—J. E. Part- 
ington, 3293. KE. Marsden, 3432. 

GLass and its applications.—W. C. Ashwell, 
3402. E. L. Fleming, 3403. 8. A. Withmann, 
3466. W. R. Lake (com.), 3476. H. J. Haddan 
(com.), 3578. J. Kempner, 3727. 

Governors for Engines and Machinery.—J. 
Barran, 3024. B.J. B. Mills (com.), 3115. W. 
E, Gedge (com.), 3129. N. Kempthorne, 3643 
T. Gilmour, 3685. 

Grain and Seeds (Treating).—E. Poggioli, 
3631. 

Grinpine and Crushing Corn, Grain, and Seeds, 
and Dressing Flour.—W. P. Thompson (com.), 
3378. E. Poggioli, 3631. J. Smitb, 3655. 

GurinpinG, Crushing, and Pulverizing Miscel- 
laneous Substances.—I’, E. B. Beaumont, 3500. 
R. Wheen, 3574. 

Grinpina, Sharpening, &c.—H. Sims, 3305. 

Gutta-Percua and India-Rubber (Treating 
and Applying).—R. Brewster, 3300. J. H, 
Johnson (com.), 3454. 

Harness, Saddles, Curbs, Whips, Releasing 
from Harness, Grooming Horses, Nosebags.— 
F. Le Maistre and N. J. Jones, 3348. W. Frank- 
ham and J. Birch, 3600. 

Hats, Caps, Bunnets, &.—J. H. Johnson 
(com.), 3510. C, Payant, 3597. R. Courtenay, 
3616. C. Vero, 3636. F. P. Warren, 3703. 

Heatine and Evaporating, Regulating Heat, 


— 


&c.—J. C. Mewburn (com.), 3343. §. Hallam 
3353. J. Jowett, 3398. D. J. Kennelly, 3479' 
J. Somerset, 3503. F. W. Butt, 3654. ‘A, B,. 
o1sts, Cranes, Capstans, Windlasses, Rais: 

Lowering, and Moving heavy bodies, Raisin’ 
from Mines.—J. T. Pagen, 3293. J, Pose 
8351. R. Wilson (com.), 3492. R. Richards 
3530. W. R. Lake (com.), 3609. J. H. Barry, 
3632. R. Turnbull, 3637. 

Hoors and Rings.—T. Birdsall, 3490, J. 
Temple, 3547. 

Horse Shoes, Shoeing Horses.—H. J, Had. 
dan (com.), 3577. 

Horticutture, &c.—G. W. Irvine, 3583. p. 
Tubbs, 3620. F. W. Butt, 3654. 

W. Merchant, 3409, J. 
Clark, 3595. 

Juas, &c.—J. C. Beattie, 3523. W.H. ang 
G. Wilkinson, 3716. 

Knittinc.—J. Wechselmann, 3291. 

Knives, Forks, and Spoons.—H. B. Fox, 3342, 
W. H. Stokes, 3549. OC. Cowdery, 3566. 

Lappers.—W. E. Gedge (vom.), 3455. 

Lames, Lanterns, Chandeliers, Candlesticks, 
Lamp Furniture, Glasses and Shades, Lighting, 
Producing Light.—T. W. Shaw, 3296. G. Sea. 
grove, 3311. C. W. Siemens, 3315. J. W, 
‘Tasker, 3422. H. E. Newton (com.), 3441. 0, 
Siebert, 3445. C. E. Hearson, 3448. C. W, 
Harrison, 3470. F. D. Dennistonn, 3484. W. 
E. Gedge (com.), 3488- A. R. Molison, 3518, 
©. Theine, 3545. A. R. Gillespie and M. Rae, 
3607. W. E. Gedge (com.), 3612. R. Bright 
and G. W. Brown, 3649. A. H. P. Stuart-Wort- 
ley, 3656. J. Blake, 5681. T. W. Shaw, 3728, 

Learner, Skins, Llides, Artificial Leather and 
Parchment, Currying, Tanning, Cutting, ond 
Ornamenting Leather.—I. H. Lake (com.), 3359, 
F, Wirth (com.), 3562. 

Locks, Latches, Bolts, Lock Furniture, Keys.— 
N. Thompson, 3388. 8. Ruesel!, 3592. J. Pearce, 
3602. A. M. Clark (com.), 3677. 

Mancirxe, Ironing, Goffering, &.—C. H. 
Hill, 3591. 

ManvreE; Treating Sewage. — 8. Hallsworth, 
3525. T. C. Stone, 3551. F. Wirth (com.), 3562, 
J. Robinson, 3634. 

Matcues, Fuzees, W. P. Thompson 
(com.), 3358. T. H. Bryant (com.), 3538. J. 
Polgluse, 3542. C. Theine, 3545. A. James, 
3680. 

Measurine; Measures.—G. J. Stanford (com.), 
3644. 

-Mepican Treatment of Animals. — W. A. 
Soutb, 3350. 

Mepicines, &c.—E. G. Brewer (com.), 3346. 
W. Wilson, 3528. C. D. Rowe, 3529. G. J. 
Stanford (com.), 3603. G. J. Stanford (com.), 3644. 

Merat.ic Salts and Oxides.—W. Weldon, 3621. 

Metats; Smelting, Extracting aud Reducing 
Metals, Heating Ores, Refining, Tempering, and 
Annealing Metals, Manufacture of Iron and Steel, 
Metallic Alloys. —J. Wilkes and J. Jehnson, 
3297. F. Wirth (com.), 3353. C. T. Macadam, 
3464. W. Evans, 3534. W. Drake, 3572. W. 
H.O. Taylor and J. Wailee, 3612. A. M. Clark 
(com.), 3638. W. L. Wise (com.), 3603. J, 
Noad, 3729. 

Metaus; (Casting and Moulding).—J. F. B. 
Wood, 3269. H. O. Taylor, 3377. J. and S. 
Roberts and B. Fenton, 3399. W.H. 0. Tay- 
lor and G. Wailes, 3612. : 

Merars: Forging, Rolling, Hammering, Rivet- 
ting, Bending, Welding and Shaping Metals, 
Steam Hammers, Anvils.—H. Sime, 3305. RB. 
Harvey, 3339. W.C. Jones, 3498. W. Four- 
ness, 3517. H.J. Haddan (com.), 3577. 

Merats; Cutting, Planing, &c.—R. Harvey, 
3339. J.N. Smith, 3362. Wy. C. Jones. 3498. 
J. G. Cameron, 3613. R. Naatz, 3695. 

Merats ; Plating and Coating Metallic Surfaces 
with Metals, &.—G. Nurse, 8331. F. Maxwell- 
Lyte (com.), 3392. T. M. Richards, 3443. 

eters for gas and fluids. — W. Jackson, 
3702. 

Milk-cans.—E. T. Hughes (com.), 3571. 
H. J. Jordan, 3628. 

Minin, Boring and Blasting Rock, Raising 
from Mines, Getting Coal¢, Draining, Lighting, 
and Ventilating Mines. —J. Pease, 3351. J. 
Taylor, 3371. R. Wilson (com.), 3492. J. Pol- 
glase, 3542. 
Mrxino, &c.—W. Wright and T. Bintliff 
3660. 

Morttve-powEr Machines, Obtaining Motive- 
power.—J. C. Mewburn (com.), 3299. F. Witt 
(com.), 3357. | 3476. 

&c.—W. R. Lake 


| Voucada, 3657. 
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Mvstcan Ixstruments.—F. J. Strong, 3556. 
G. Green and G. Savage, 3667. KE. T. Hughes 
(com.)s 3718. 

Nuns, Spikes, Bults, Rivets, Screws, &.— 
w. li. Field, 3376. J. B. Vernhet, 3537. P. 
\vackay, 3544. G. W. Dyson, 3550. 

Nets, Netting.—J. Temple, 3547. 

Noxrovs Gases (Preventing and Arresting).—R. 
Cardwell, 3635. 

Nets and Washera.—J. B. Vernhet, 3537. 

Quine or Lubricating, &.—H. H. Lake 
jom.), 3314. J.N. Smith, 3362. W. P. Thomp- 
son (com.), 3378. G. F. Richter, 3400. J. H. 
Jonson (com.), 3454. W.R. Lake (com.), 3712. 
¢. J. Stanford (com.), 3644. J. Furstenhager 
and il. Weld, 3724. 

(its, Fatty Matters, Grease.—R. Wheen, 3574. 

Orrican INstruMENTs.—W. F. Humpheries 
(com.), 3301. H. B. Fux, 3335. H. E. Newton 
(eom.), S441. W. Morgan-B:own (com.), 3465. 

OunaMeNTING.—P. L. Deighton, 3706. 

Ovens and Kilns.—C, T. Macadam, 3464. 

Oxipatron and Inecrustation (Preventing and 
temoving.—J. G. Brinkmann (com.), 3674. A. 
M‘Millan, 3719. G. W. von Nawrocki (com.), 
3721. 

Pacxtna, Packing Cases, Arranging Goods for 
Sile.—A. Steven, 3390. H. Simmonds, 3450. 
IL. Brittain, 3514. J. Macleod, 3575. 

PacxtnG Pistons, &c.—J. Pogson and R. Bur- 
rows, 3610. | 

Parer, Pasteboard and Papier Mache; Paper 
Hangings. —S. Hallam, 3355. C. T. Burcbardt 
(vom.), 3394. W. Whitehead, 3563. W.R. Lake 
(com.), 3648. : 
Peat, Turf.—H. Billan, 3407. 

Pens, Penholdrz, Pencils, Pencil Cases.—L. 
Bertram, 3347. W. Caspersen (com.), 
3375. C. Kesseler (com.), 3419. A. Porecky, 
$43. G.J. Stanford (com.), 3644. F. Wirth 
(com.), 3705. 

Puotocraruy and Photographic Apparatus.— 
W. Morgan-Brown (com.), 2465. 

Pickon Sheoting.—H. J. Haddan (com.), 3577. 
Columns, Posts.—J. Cleghorn, 3366. 
J.and 8S. Roberts and B. Fenton, 3399. 

Pins and Needles.—W. Merchant, 3409. 

Vives, Tubes and Syphons; Joioing Pipes.— 
C. H. Wilkiuson, 3306. A. Bodart, 3822. J.C. 
Mewburn (com.), 3343. J. and 8. Roberts and 
}. Fenton, 3399. E. Brooke, 3661. OC. M. Som- 
bart (com.), 3740. 

Puants, Trees, Seaweeds, &.—C. D. Rowe 
(com.), 2529. 

Pioventne, Digging, Clod Crushing, Land 
Rolling, Harrowing, Agricultural Implements, 
'Tilling and Cultivating Land.—W. Fisken, 3460. 
S. Corbett, 3466. W. Carter, 3511. P. Everett 
and I’. Cooper, 3553. 

Postat Despatch Apparatus.—W. P. Thompson 
(com.), 3336. 

Presses ; Compressing.—A. Steven, 3390. H. 
Bilan, 3407. J. B. Handyside (com.), 3515. H. 
Kawlings, 3618. 

PuntinG and Transferring; Type and other 
Surfaces for Printing, Composing, and Distri- 
buting Type. —S. Hallam, 5355. J. F. KR. Wood, 
3360. EK. C. Gooddy, 3384. <A. Partridge, 3431. 
Kh. J. C. Mitchell, 3451. EK. P. Alexander (com.), 
3686. J. H. Johnson (com.), 3630. J. H. hi. 
Dinsmore, 3659. 

PropELLinG Carriages.—J. R. Nicholl, 3329. 
I’, Wirth (com.), 3357. H. P. Holt, 3411. 

ProrettinG Machinery, ‘Transmitting Power 
and Motion, Converting Movements.—IF’. Wirth 
(com.), 3857. J. Holding, 3483. J. H. Johnson 
(com.), 83510. G.W.von Nawrocki (com.), 3720. 

Prorettina Ships, Propellors, l’addle- wheels, 
and Screws.—F. Wirth (com.), 3357. W. Jd. 
Griffiths, 3416. F. Maxwell-Lyte, 2425. RK. 
Essery, 3626. 

Putteys.—W. R. Lake (com.), 3609. 

Pumrs, umping and Raising Water and other 
Liquide Lumps, Pistons, and Packing.—C. 
Coupman, 3406. J. Gwynne, 3693. 

Puncuine or Perforating.—R. Harvey, 3339. 

tacks. —W. R. Lake (com.), 3345. 

Rartways, Permanent Way, Rail Joints, Chairs 
and Sleepers, Pcrtable Ruilways, Atmospheric 
Railways, Switches, points, Crossings, and Turn- 
tables. —C. A. Day (com.), 3391. W. Brooks 
(com.), 3442. W. E. Gedge (com.), 3456. J. 
B. Vernhet, 3537. W. R. Lake (com.), 3670. 
W. R. Lake (com.), 3672. 

Carriages, Coupling, Uncoupling, 
and Altering Position of Carriages and Engines.— 
J. Thomson, 3321. N. Thompson, 3388. J. 
Askew, 3405, 8. D. Davison (com.), 3434. 

Rearinc, Mowing, Making Hay, Gathering in 


Produce.—H: Simmons, 3450. 8, Corbett, 3466, | 


‘&e.—J. J. Thompson, 3374. 


G. E. Jeffery, 3494. 
N. Irvine, 3583. R. Sorley, 3608. 
and E. T. Bouefield, 3726. 

RerricEnatinG, Cooling Liquids, Making Ice.— 
C. Barlow (com.), 3368. E. T. Hughes (cow.), 
3571. H. J. Haddan (com.), 3579. A. Bowen, 
3671. 

Rraisierino, &c.—H. Simon (com.),, 3290. 
Wilkinson, 3330. B. Haigh, 3333. E. Mars- 
den, 3432. II. Fuaija, 3496. J. W. Cooper, 2619. 
S. Pitt (com.), 3687. W. Jackson, 3702. 

Roapmaxyno, &c.—C. Kesseler (com.), 3480. 
T. S. Stone, 3605. 

Rores, Cords, &c.—J. Pease, 3351. 

Saut.—J. Jowett, 3398. L. Mond, 3599. 

R. Like (com), 3476. 

Sewine and Embroidering.—W. Bown, 3303. 
J. G. Weir, 3328. W. H. Abbott, 3332. W. 
Fairweather, 3393. H. J. Johnson (com.), 3510. 
P. Alexander (com.), 3594. 

Sure and Boatbuiiding.—J. I. Thornycroft, 
3573. C. G. Wade, 3385. W. J. Griffiths, 3416. 
J. W. D. M‘Donald, 3423. W.J. Howell, 3482. 
R. Richards, 3530. J. W. Denison, 3541. A. F. 
Yarrow, 3554. R. Turnbull), 3637. F. H. F. 
Engel (eom.), 3710. A. Macmillan, 3717. 

PP Boats (Leweriny, &.)—J. H. Barry, 


J. R. Jefferies, 3567. G. 
J. Howard 


Suirs’ Cargoes (Loading and Uvloading.—W. 
D. and 8. Priestman, 3596. 

Surrs (Raising Sunken or Wrecked. — R. 
Richards, 3530. 

Surrts, Collars, &c.—A. 8. Henderson (com.), 
3356. T.J. Smith (com.), 3469. P. O. Grady, 
3598. J. Horton, 3711. 

Suutties.—O. Folds, J. Waterworth, and T. 
Turner, 3624, 

Sirtine, Sorting, and Separating —F. Wirth 
(com.), 3353. J.T. Parlour, 340!. E. Poggioii, 
3631. <A. M. Clark (com.), 3638. J. Smith, 
3655. 

Sicnats, Alarms, Conmunicating Apparatus, 
Conveying Sounds.—J. 8. Gisborne, 3428. J. 
Jackson, 3459. J. Harrington, 3512. J. Duco- 
met, 3522. G. Shofield, 2548. W. E. Gedge 
(com.), 3642. A. Mechan, 3652. P. Earie, 3691. 

Sizine and Preparing Yarns for Weaving.—S. 
Hallam, 3355. 

Smoke (l’reventing, Burning, and Cendensing. 
—G. Lowry, 3426. J. Braddock, 3504. 

Soar.—W. Wright and T, Bintliff, 3660. 

SPINDLES; Spindles and Flyers, &.— J. 
H. Johnson (com.), 3454. J. Holding, 3483. 
W. R. Like (com.), 3712. 

Srinnino and Preparing for Spinning.—H. 
H. Lake (com.), 3313. A. M. Clark (com.), 
3319. . F. Wilkinson, 3330. W. Fearnley and R. 
Dracup, 3344. C. Barlow (com.), 3368. G. and 
D. R. Malcolm, 3404. E. Tweeddale (vom.), 3410, 
J. Figpiss, 3453. J. Holden, 3157, J. Imbs, 
$473. T. Lucas, 3477. R. Marshall, A. Hoyle, 
and E. Woodbead, 3502. G. and E. Ashworth, 
3513. J. Morrison, 3558. W. R. Luke (com.), 
3588. J. and A. and JT. 8. Whitworth, 
5590. W. F. Bateman, 3673. W. J. B. and C. 
Hi. Whiteley, 3683. W. P. Thompson (com.), 
3682, W.R. Lake (com.), 3712. 

Sprincs.—S, D. Davison (com.), 3434. J. A. 
Daniels, 3509. 

Stamps and Stamping, Seals, &c.—J. B. Iil- 
ditch, 3417. R. H. Brandon (com.), 3429. G. K. 
Cooke (com.), 3569. E.G. Brewer (com.), 3633, 


and other Boilers, Cleaning and Preveut- 
ing Incrustation of Boilers, Water Feeding Ap- 
for Boiiers.—S. ‘Thacker, 3323. J. C. 

ewburn (com.), 3343. A. C. F. Franklin, 3395. 
K..Marsden, 3432. D. J. Kennelley, 3479. W. 
Wagstaif, 348€. J. I. Thorneycroft, 3497. J. 
G. Hughes, 3584. F. W. Burtt, 8654. J. G. 
Brinckmann(com.), 3674. T. Gilmour, 3785. E. 
3708. G. W. von Nawrccki (com.), 
3721. 


Sream Engines (Stationary, I.ocorotive, and 
Marine.)—I’.. W. Webb, 3289. J. C. Mewburn 
(com.), 3343. H. E. Vosper, 3364. J. I. Thorny- 
cruft, 3373. S. D. Davison (com.), 3434. G, 
Hepburn, 3481. W. Boyes (com.), 3487.  D. 
Halpin, 3495. C. de Negri, 3507. W. Dawes, 
3564. J. Harrison, 3586. G. D. Davis, 3627. 
D. Greig, G. Achilles, and W. J, Lineham, 3650. 
T. Gilmour, 3685, E. A. Sacre, 3689. F. J. W. 
Packman, 3696. 


STEERING or Guiding Ships, Carriages, Ploughs, 
J. Rankine and T. 
Klliott, 2526. F. Piercy, 3540. G. D. Davis, 
3627. J. Nelson, 3704. 


Stone and Slate, Artificial Stone and Marble 
Grindstones and Millstones.—A. Dunlop, 3435. 


Surcery, &c.—E, G. Brewer (com.), 3346. W. 
W. Brereton, 3461. W. Wilson, 3528. 

Syninces.—G. J. Stanford (com.), 3644. 

Tevecrarus ; Telegraph Printing Apparatus.— 
J. §. Gisborne, 3428. G. J. Stanford (com.), 
3603. W. Smith, 3622. H. Hummings, 3647. 
A. Mechan, 2652. | 

Tents, &c.—K. C. Wade, E. Hinton, and J. 
Cowell, 3408. 

TuermMometers, Barometers, Pyrometere.—J. 
Ducomet, 3522. J. Witherspoon, 3601. 

TuReaDs and Yasns.—J. Macleod, 3575. 

Tozxacco and Snuff, Cigars, Cigar-holders, 
Pipe and Cigar-lighters, Smoking-pipes, Tobacco- 
pouches,—W. P. Thompson (com) 3558. J. G. 
a (com.), 3499. ©. M. P. H. Triscott, 
3582. 


TraMWwAyYs and Tramway Carriages, Tramway 
Locomotives —J. ‘Thomson, 3221. J, Smith, 
3337. R. C. Wade, E. Hunter, and J. Cowell, 
3408. H. P. Holt, 3411. W.J. Howell, 3482. 

Txrimuincs.—A. M. Brown, 3377. 

Tunpines.—W. R. Lake (com.), 3581 .W. Ver- 
non, 3723. 

Lathes for Turning.—T. Mackay, 
3044. 

Umpre tas, Parasols, &c.—H. B: Fox, 3335. 
J. Chambers, 3559. H. Davenport, 3561. F. 
Hodges and G. A. Healey, 3731. 

Urnotsteny, &c.—R. J. C. Mitchell, 3451. F. 
W. Applegarth, 3699. 

VaLves, Taps, Stop Cocks, Plugs; Regulating 
the Flow and Pressure of Fluids.—F. W. Webb, 
3289. J. Kidd (com.), 3324. A. C. Franklin, 
3395. EK. Marsden, 3432. J. Cropper and W. 
Johnson, 3444. J, Heritage, 3462. G. Hepburn, 
3481. R. Brough and G. Bell, 35,6. J. Harri- 
son, 3586. G. D. Davis, 3627. G. J. Parkinson, 
3639. 

VeLoctreprs, Bicycles.—C. H. B. de Botwor, 
3302. J.J. Norman, 3310. J. Uarrington, 3512. 
T. ». 8. Sparrow, 3521. J. Richer, 3568. R. 
Kissery, 3626. R. J. Rae, 3641. J. Jardine, 
3697. 

VenTILATION ; Supplying and Purifying Air for 
Buildings, Mines, Ships, Carriages, &c.—C. 
Barlow (com.), 3368. W. Fourness, 3517. L. 
Cogan, 3536. 8S. Brading, 3640. J. Boag, 3698. 

Wasuino, Cleansing, and Wringiog Fabrics, 
‘Yarns, and Materials.—S. Hallsworth, 3525. J. 
F, C. Farquhar and J. B. Macfarlane, 3730. 

Warterciosets, &c.—M. Underwood, 3308. J. 
Robinson, 3634. W.J. Purnell, 3669. 

WATERWHEELS and Engines, &c. — W. H. 
Bailey, 3361. J. H. Greathead and M. D. Mar- 
tindale, 3589. 

Weavino, Braiding, Plaiting, Preparing for 
Weaving.—S. C. Lister and J. R. Gispert, 3377. 
I’, Wilkinson, 3330. §S. Hallam, 3355. A. C. 
Ilenderson (com.), 3356. C. Vorwerke, 3359. T. 
Singleton, 3387. W. Kuttenan (com.),3412. W. 
LTarbotion, 3463. J. Tinker, 3467. J. Holding, 
3483. L. Berne and J. Cox, 3623. CC. Cross 
3686. W. Longbottom, 3709. A. I. Firth and J. 
Boothman, 3717. 

WerouinG Machines, Scales, Indicating Weight. 
—W. E. Gedge (com.), 3382. E.H.J. Dunial, 
3057. 

W Carriages, &.—R. Hadfield, 3349. 
A. Longsdon (com.), 3365. J. Jardine, 3697. 

Winvow Burnps, &«.—C. Vorwerke, 3359. 58. 
Hands, 3370. J. J. Thornycroft, 3373. W. 8. 
Simpson, 3662, 

Wispows aud Sashes.—W. C. Ashwell, 3402. 
G. Dittmar (com.), 3433. F. Wirth (com.), 3580. 
T. 5. Stone, 3605. H. J. Haddan (com.), 3655. 
I. Matthews, 3672. 

Wire-Workine, Wire Ropes, Telegraph Ca- 
bles—H. H. Like (vom.), 3345. G. and E. 
Ashwortb, 1513. G. Sehofield, 3548. W.Smith, 
3622. 

Woops and Veneers, &c.—IL. Billan, 3407. H. 
J. Haddan (com.), 3664. 

*.* The above List is prepared from the Patent 
Reccrds by Mr. T. Morgan, Secretary of the 
Inventors’ Patentright Association, Limited. 

An improved thill coupling, recently 
patented by Mr. W. L. Wheeler, of Bir- 
mingham, 1il., is designed to admit of the 
thills or pole being readily detached when 
desired. To the axle is secured a thill clip, 
having lugs to receive the pin which fastens 
the irons of the thill or tongue. By means 
of a pivoted and slotted lever the pin may 
be easily withdrawn or locked into position 
by a key forming the outer end of the 


W. R. Lake (com.), 3476. T. S. Stone, 3605. | lever. 
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MENTAL LOGARITHMS. 


By Epw. Davin Hearn, M.A., Columbia 
College, New York. 


In his introduction to the ‘‘Complete and 
Immaculate Tables of Logarithms,” pub- 
lished about half a century ago, Sir Richard 
Phillips remarked that ‘‘ Logarithms are 
the most useful discovery ever made in the 
principles of arithmetic and calculation, and 
are so essential to operations in mathematics 
that in all education the facile use of 
logarithmic tables should invariably follow 
the study of decimal fractions.” Since that 
time the teaching of logarithms has become 
so general that there is now scarcely a 
schoolboy to be found who is unable to em- 
ploy logarithmic calculations to abbreviate 
otherwise tedious processes. To take a very 
simple example, let it be required to extract 
the cube root of 45°499593; and we have 
merely to take either the immaculate or any 
other reliable table, and turning to the 
natural number 45°5, which is quite near 
enough for all ordinary purposes, take out 
the loga:ithm, which is 658011, supply the 
characteristic which, as the integral part of 
the number, has two digits will be 1, and 
divide by 3; thus :— 
g) 1658011 

This quotient is the logarithm of the root 

ought, and again turning to the tables we 

find that 552668 is the logarithm of 357, and 
the characteristic being 0 we must write the 
natural number 3°57; therefore 3°57 is the 
cube root of 45499593. Let those who 
doubt the simplicity and utility of logarithms 
attempt to extract the required root of the 
given number by the best known arithmetical 
process of evolution, and they will find not 
only that it is complicated and difficult to 
remember, but that the actual working will 
take ten times as long as is required to 
obtain the result by logarithms. To ascer- 
tain of what number some other number is 
the fifth, the seventh, or other high power 
is often altogether impracticable to the 
ordinary arithmetician without the use of 
logarithms; but the example given will 
suffice for the general reader. 

Now, it must be understood that all 
logarithmic calculation is approximate only, 
and that it is a very good set of tables that 
gives the logarithms of natural numbers, as 
far as 100,000 (that I am using extends to 
10,000 only), but the results obtained are 
very close to truth. The larger the natural 
number for which we can find the logarithm, 
the greater will be the certainty of accuracy 
in the results obtained. What then shall 
we say of a process which enables us to 
write without the use of tables the logarithm 
of such a number as 987°654321, and con- 
versely to determine, also without the use of 
tables, that a given logarithm exactly re- 
presents the natural number— 

-993020965034 979006999 ? 

The processes by which this can be done 
were explained many years ago by Mr. 
Oliver Byrne, but probably from his having 
emplo yed a new system of notation, their 
applic ation has been extremely limited, and 
to a large number of young studente 
especially the entire subject of his treatises 
has been altogether unintelligible. Ths 
endeavour will oe be made to popularise 
the system by retaining as far as possible 
the ordinary Arabic notation. 

Some brief references to a few of Byrne's 
introductory remarks will add to the interest 
of the present study, and a few words on 
the manipulation and reduction of decimals 
will facilitate the accurate comprehension of 
the subject. Mixed decimal fractions are 
calculated precisely as whole numbers, all 
the care required being as to the placing 
of the decimal point. In addition and 
subtraction the decimal points must be 
rang+d under each other. In multiplication 
we must in the product point off as many 
places from the right hand as there are 
decimal places in the multiplicand and 


| multiplier combined. And in division we 


put the decimal point in the quotient as soon 
as the the integral portion of the dividend 
ceases to be divisible by the integral portion 
of the divisor. Any decimal fraction can be 
reduced to a mixed quantity by using the 
same multipliers as would be employed in 
the usual process of reduction, observing 
the rule of decimal multiplication; and any 
mixed quantity can be expressed in decimals 
by dividing step by step as in the reduction 
process. Thus to show and prove that 
£3°81875=£3 16s. 44d., we have merely to 
employ the following processes :— 


A.— 3°51875 B— 4 
20 
16°37500 
12 
4°500. 375 
4 ‘81875 
Therefore 


2°0 168. 44d. ="81875 

In the first working the figure preceding 
the decimal points represents pounds, 
shillings, pence, and farthings respectively. 
In the second working we first write the 
farthings, and divide by 4, because there are 
4 farthings in a penny; then prefix the 4 
pence and divide by 12 ; and lastly prefix the 
16 shillings and divide by 20: the resulting 
quotient is the decimal fraction sought. 
But decimal mixed quantities did not always 
possess the advantage of the simple notation 
now used; so that we may hope that some- 
thing may hereafter be done to simplify 
Byrne’s notation. The first notice of 
decimals appears to be that found in a tract 
at the end of Stevinus’ Arithmétique in the 
collection of his works by his friend and 
pupil, Albert Girard; the tract is entitled 
La Disme. This collection was first published 
in Flemish, about the year 1590. At this 
early date decimals in the first place are 
termed y-rimes and marked (1) ; those in tke 
second place are marked (2), and called 
seconds, and so on; whilst all integers are 
characterized by the sign (0), which is put 
after or above the last digit ; so that taking 
- example in addition it would stand 
thus :— 


A.D 1590. A.D. 1878. 
(0)(1)(2)(3){4) 
34612 3°4612 
214772 21°4772 
13006 1°3006 
240049 24°0049 
8501139 60°11389 


(0)(1)(2)(3)(4) 

At the present time most civilised nations 
not only recognise the importance and sim- 
plicity of decimals, but employ the metric 
system ; but the English and Americans are 
not yet sufficiently enlightened to follow the 
example, although it may be hoped that 
hereafter they may become more wise. But 
all people are naturally averse to change, 
and hence it is that Arabic figures and nota- 
tion were not introduced into Europe until 
about 900 years ago, and were but little 
used until after A.D. 1600. Leonardo 
Bonacci, a merchant of Pisa, introduced the 
Arabian system of digital arithmetic into 
Italy, and wrote the first treatise published 
in Europe about A. D. 1228. 

In his Philosophy of Mathematics, Auguste 
Comteremarks upon the difficulty experienced 
in putting mathematical questions into equa- 
tions, and says that ‘‘ it is essentially because 
of the insufficiency of the very small number 
of analytical elements which we possess that 
the relation of the concrete to the abstract is 


| usually so difficult to establish. Let us en- 


deavour now to appreciate in a philosophical 


manner the general process by which the 


human mind has succeeded in so great a 
number of important cases in overcoming 
this fundamental obstacle.” He first con- 
siders the creation of new functions, and 
observes that ‘‘ in looking at this important 
question from the most general point of 
view, we are led at once to the conception 
of onemeans of facilitating the establishment 


of the equations of phenomena. Since the 
principal obstacle in this matter comes from 
the too small number of our analytical ele. 
ments the whole question would seem to be 
reduced to creating new ones, But this 
means, though natural, is really illusory - 
and though it might be useful it is certainly 
insufficient. In fact, the creation of an 
elementary abstract function which shs]l hj. 
veritably new presents in itself the greatest 
difficulties. There is even something con- 
tradictory in such an idea; for a new 
analytical element would evidently not 


‘| fulfil its essential and appropriate conditions 


if we could not immediately determine its 
value. Now, on the other hand, how are 
we to determine the value of a new function 
which is truly simple, that is, which is not 
formed by a combination of those alread 
known? That appears almost impossible, 
The introduction into analysis of another 
elementary abstract function, or rather 
another couple of functions, for each would 
be accompanied by its inverse, supposes then 
of necessity the simultaneous creation of a 
new arithmetical operation, which is cer- 
tainly very difficult.” 


Let us see how far Oliver Byrne’s system 
meets the requirements referred to by Comte, 
and how far it can be applied for the 
development of mental logarithms. Decimal 
arithmetic, as now taught in schools, has 
been less than 150 years in use, so that the 
introduction of mental logarithms can 
scarcely be objected to on the ground that 
arithmetical knowledge has already reached 
perfection. Mr. Byrne explained that be- 
cause the system of arithmetic invented by 
him requires numbers to be viewed under 
two aspects, and to distinguish it from other 
systems of operating upon numbers he has 
called it dual arithmetic. By this new art, a 
number representing any given magnitude, 
or the function of any given magnitude, 
may be made to assume a form composed of 
factors of whole numbers having a known 
relation to one another; and these derived 
whole numbers may be readily made to 
assume a variety of forms, each form always 
reducible to the given number or magnitude, 
aud hence the derived numbers, by 4 
peculiar arrangement, may be developed to 
suit different operations; and the factors 
produced, after such operations are per- 
formed, are easily converted into natural 
numbers, expressing the required results. 
An acquaintance with the operations of 
common arithmetic is all that is required to 
permit of the acquisition of a sufficient 
knowledge of dual arithmetic for the ready 
solution of almost innumerable intricate and 
difficult problems, and in its more complete 
development it enables the reasoning of the 
differential and other methods of analysis to 
be dispensed with. But as it is not here 
proposed to treat of the whole subject of 
dual arithmetic (which cannot te better 
studied than by consulting Mr. Byrne’s own 
explanations), but merely to show one par- 
ticular application of it, the theory of the 
art will only be referred to so far as 18 
necessary to permit of the process being 
used. All that will be necessary will be to 
show how the dual logarithm of a natural 
number can be found, and then how to dis- 
cover what natural number any given dual 
logarithm represents ; for in the solution of 
any given problem the dual logarithms 
(which, as they can readily be discovered 
without reference to tables, we call mental 
logarithms) are manipulated in precisely the 
same way as the common logarithms given 
in the usual tables. 


We are accustomed to represent that 
imaginary quantity, which is greater than 
any that can be named by (‘plus in- 
finity”’), and that other imaginary quantity 
which is less than any that can be name 
by— (minus infinity). The signs will be 
here used with the same signification. The 
bases of dual arithmetic are :— 


| 
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Descending Branch. Ascending Branch. 
+ 0 
999999 1000001 
— 999 1001 
- 99 101 
--9 11 
(l-1=) 0 2 (=1+41) 
“99 1°01 
“9999 1-6001 


"99999999 1:00000001 


l = 1 


It will be observed that in the case of 
quantities belonging to the descending 
branch the poweris smaller than its root ; for 
example, the power of 0°9 is only 0°81. In 
the ascending branch the power is greater 
than the root. In the descending branch, 
the bases are greater and greater as they 
approach 1, but cannot be greater than 1; 
whilst in the ascending branch the bases are 
less and less as they approach 1, but cannot 
be less than 1. Numbers in the dual system 
of arithmetic are expressed by the continued 
product of the powers of one or more of the 
bases, which are seldom introduced into the 
figurate operations of the art. As, however, 
the difference between the decimal and the 
dual systems of notation will probably be 
best understood from an example we may 
observe that, according to the decimal or 
usual system of notation, 73°598 is merely 
an abbreviated method of expressing : — 

7(10)+3+yo+ 
which, if we use the commonly accepted 
method of expressing powers, will become— 
7(10)* +3(10)° +-5(10) — -+7(10) —* +8(10) 
and we call1, 0,—1,—2,—3, the powers 
of the base which, in the decimal system, is 
always 10. Now, in dual arithmetic it is 
only the powers of the dual bases which are 
registered, and each dual digit is the power 
of a different base; and in order to avoid 
any departure from the usual Arabic nota- 
tion we will merely prefix DNA: or DND: to 
the figures, according as they belong to the 
ascending or descending branch, and suffix 
P', P*, and so on, to indicate tke power of 
10 in the decimal system with which they 
are connected ; thus :— 
1°41421356=pna: 36094110 
141421°356=pna: 36094110 PS. 
°99922682 = pnp: 00076343 P. 
_ It will be obvious that there is no greater 
inconvenience in representing a dual number 
in this manner than in representing an 
ordinary Briggs’s logarithm by prefixing 
log.; and it may here be mentioned that it is 
proposed to indicate the dual logarithm or 
mental logarithm by prefixing DL: to the 
ordinary Arabic numerals in the same way. 
When some of the dual digits belong to the 
ascending and some to the descending 
branch either prefix, DNA : or DND: may be 
used, care being tuken to place a negative 
sign over the digits belonging to the other 
branch ; thus— 
DNA: 35014728P* = : 35014738P+. 
_ For the sake of uniformity it is preferable 
in such cases always to use the first form. 
It should be well understood that, although 
we have given 141421°356=DNA: 36094110P°, 
many dual numbers may be found to repre- 
sent the same natural number; and itis a 
peculiarity of the system that, although a 
given natural number may be represented 
by avast number of dual numbers, yet every 
dual number which represents such given 
natural number may almost instantly 
reduced to one and the same dual logarithm. 
Dual digits are intimately connected with bi- 
nomial coefficients, and reference to the arith- 


metical triangle, formed when the binomial 
coetficients for the several powers are written 
down consecutively, will assist the memory 
for converting dual number into natural 
numbers, and vice versa. A line of units is 
written horizontally, and a second line 
vertically, the remaining squares being filled 
by «a munber equal to those in the squares 
immediately above and to the left of it; 
thus :-— 


15 21 | 28 | 36 | &e 
tel 4110/20! 35/561 84120, 
5 | 15 | 35 | 70 [196 ‘210! 


1| G| 21 56 |252 | 
1] 8] 36 120 | 


Now, we can see at a glance that taking 
the diagonals consecutively—first, a, a; 
then b, b, b; then ¢, ¢, ¢, ¢; and so on—we 
nave the coefficients of the simple quantity, 
of the square, of the cube, and so on re- 
spectively, and these are precisely the ope- 
rative numbers which we shall hereafter 
find very useful for giving us our mental 
logarithms. In the dual system of arith- 
metic these numbers are used to find the 
powers of the bases ‘9; ‘999; °99; and so 
on, as well as the powers of the bases 1°1; 
1°01; 1°001; and so on; but it must be re- 
membered that in the descending branch 
the second, fourth, sixth, and other even 
coefficients must be regarded as negative 
and used accordingly. 

The position of the dual digits is reckoned 
from the left hand; so that in the quantity 
DNA: 36094110P*, the 3 is said to be in the 
first position, the 6 in the second, and so on. 
In the first place, then, we must know how 
to find the natural number answering to a 
single digit of either branch in any position. 
Assuming as before that the working of an 
example is the readiest means of elucidation, 
let us find the value of DNA: 9 in the first 
position. The arithmetical triangle gives 
us, if we read diagonally for 9 either up or 
down, 1, 9, 36, 84, 126, 126, 84, 36, 9, 1, and 
we write these in such a manner that the 
units shall form one horizontal line, the tens 
and hundreds running diagonally to the le/t 
beneath them, thus:— 


Consequently, as there is nothing to denote 
that the power of 10 is other than simple, 
we say that 2°357947691=Dwa : 9 in the first 
position. When the dual digit stands in the 
second position, we proceed in the same 
way, except that we write 0 between each 
diagonal. Let us, for example, find the 
natural number equal to the dual digit 5 m 
the second position ; that is, DNA:05. The 
arithmetical triangle gives us the coefficients 
or operative numbers as they are called in 
dual arithmetic, and we write— 


that 1:0510100501=pNnA:05, Upcn the | 


same principle, two cyphers, 00, must be 
inserted between the when the 
dual digit is in the third position; three cy- 
phers, 000, when the dual digit is in the 
fourth position, anc so on. We shall pre- 
sently see that this property of numbers 
can be very extensively utilised. In arith- 
metical calculations it is usually sufficient 
for all practical purposes if we can ensure 
eccuracy to eight places of figures, and we 
shall observe, if we take any dual digit in 
the fifth, sixth, seventh, or eighth position, 
that in the corresponding natural number all 
the places except one in the decimal frac- 
tion portion are filled with cyphers, the ex- 
ception being the fifth, sixth, seventh, or 
eighth place, as the case may be, which con- 
tains a digit identical with the dual digit. 
It is unnecessary to show the working, but 
it will be found that— 

pNA: 00002000r = 1:00002000 

pna: 00000070r = 1-00000070 

pNA : 00009358P = 1°00009358 

The advantage of utilising this fact is, 

that we can obtain a dual number correct 
to eight places of figures corresponding to 
any given natural number by the calcula- 
tion of the first four figures only; which 
calculation can be performed in a few se- 
conds. The natural number corresponding 
to the last four dual digits is written down, 
and this is manipulated with the operative 
number furnished by the arithmetical tri- 
angle. The unfound dual dig‘ts may be 
worked off in any order whatever; but care 
must be taken to locate the results in pe- 
riods corresponding to the position of the 
dual digit sought; that is to say, when 
operating for dual digits in the first position 
the results must be written down in single 
figure periods; when operating for dual 
digits in the second position in two-figure 
periods; and so on. To take an example, . 
let it be required to reduce DNA : 38014738P* 
to a natural number. We neglect the de- 
cimal and proceed thus :-— 


3,00 
DNA: 30004738 =1331)06 806 
DNA: 80014738 23 
| & 
| 
1331..-10| 
17.45 


DNA: 350147388=126570115 
.*. DNA! 89014738P4 =12657-0115 


It will be observed that the operative 
numbers are always used as ordinary mul- 
tipliers, and that all positive products are 
added, whilst all negative products are sub- 
tracted, the final results obtained being the 
natural number sought. We have seen that 
DNA : 00004738 = 1:00004738 ; and hence, 
generally, DNA :0000v y z=1-0000u z; 
when v «y z are digits occupying positions 
like 4738 in the example. But this is not 
all, for it will be found that DND-: 00004378 is 
equal to 1°00000000: — 00004738 = *99995262 ; 
and generally DND: y z= 1:00000000 
—'0000v a y z; and the knowledge of these 
facts can frequently be utilised in practice. 

The rule for the reduction of common to 
dual numbers is of course the converse of 
that which we have just been considering. 
To find the dual digits for the first, second, 
third, and fourth positions, we first take the 
common number corresponding to a dual 
digit of cither branch, so that the leading 
figures of this number may approach the 
leading figures of the given number; then 
the dual digits which have to be applied to 
bring the number selected to the given one 
will be the other digits of the required dual 
number. Owing to the properties just re- 
ferred to, it will be obvious that when the 
dual digits for the first four positions have 


| been found, the remaining four may, when 
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accuracy to eight places is sufficient, be run 
in at one operation. By way of example, 
let it be required to reduce 12657°0115 to a 
dual number. We will explain the steps of 
the process after working it. 
Given number=126570115. 

DNA: 3 1)00)000....41 
1/3 3]1....—10 


DND: 05 | 
265767 7/6 
pup : 0001 26 517....—1 
126564119 
pna: 00004 5062....4 
: 000007 886....7 
pna : 0000003 
: 00000008 BOs 


126570115 


We have now only to collect the dual 
digits and represent the decimal point in 
the given power by the index of the power, 
and we have : 12657°0115=pNA: 350147538P", 
which proves the correctness of both reduc- 
tions. With regard to the steps in the pro- 
cess it could be instantly determined by 
inspection that the common number 
133100000 = DNA : 30000000 was the nearest 
number to 126570115. As the selected nuin- 
ber was too large, we knew that the next 
dual digit must belong to the descending 
branch. The number 126576776 was also 
too large, so that the descending branch 
had again to be used, and we obtained 


DNA : 35010000 = 126564119, which is smaller 
than the given number; therefore, the dual 
digits in the fifth, sixth, seventh, and eighth 
position will belong to the ascending 
branch, and by using such multiplicrs as 
will enable us to make up the deficiency 
we obtain 4738 for the remaining four 
places. 

As there should now be no difficulty in 
reducing a given natural number to a dual 
number or in finding the natural number 
corresponding to a given dual number of 
either branch, all that remains is to show 
the method of finding the logarithm of a 
given dual number; that is to say, the me- 
thod of calculating a dual logarithm, and 
then to explain the method of reducing a 
dual logarithm to a natural number. The 
first thing to be considered is whether 
the dual number belongs to the ascend- 
ing branch, to the descending branch, or is 
mixed; as the method of reduction differs 
in each case. 

Rute 1.—To reduce a dual number of the 
ascending branch to a dual logarithm (bL:), 
regard the given dual number as a natural 
number, add 31018 times the first dual digit 
plus 33°09 times the second dual digit; then 
subtract 5 times the first three dual digits, 
a cypher (0) being placed after each, and the 
remainder, minus half the fourth dual digit, 
will be the dual logarithm sought. 

RULE 2.—To reduce a dual number of the 
descending branch (of cight consecutive 
dual Gcigits) to a dual logarithm (DL:), re- 
gard the given dual number as a natural 
number, add 5 times the first three dual 
digits, supposing a cypher placed after each ; 
36052 times the first dual digit; and 34 
times the second dual digit. The sum will 
be the dual logarithm sought, and less than 
one unit out of truth. 

RULE 3.—To reduce a dual number con- 
sisting of eight consecutive dual digits, 
some of which belong to the ascending and 
some to the descending branch, treat those 
belonging to each branch separately; sub- 
tract one result from the other and the dif- 
ference is the dual Jogarithm sought; it 
belongs to that branch which has the greater 
number. 

REMARK.—Dual logarithms are always 
whole numbers; those of the ascending 
branch have DLA: prefixed to them; those 
of the descending branch have DLD: pre- 
fixed. It must be remembered that the 
dual logarithm of 2 is pL: 69314718; and 
that the dual logarithm of 10 is DL: 


230258509, as these logarithms are so fre- 
quently required that it is unnecessary to 
recalculate them each time. 


RULE 4.-—To prepare a dual logarithm for 
reduction to its corresponding dual number, 
find the difference between the given DL: 
and some multiple of DL: 230258509, or of 
DL: 69314718, and repeat the process until 
the remainder is less than half of pDL: 
232258509, and ultimately less than half of 
69314718. When necessary complete 
this final remainder to § places by prefixing 
cyphers on the left; then apply one or other 
of the foll. wing rules according as such re- 
mainder is & DLA: or @ DLD: 


RvuLeE 5.—To reduce a prepared dual 
logarithm of the ascending branch to its 
corresponding duel number, write down the 
given DLA: end add thereto 500,000 times 
the first figure (increased by 1 when the 
second is 5 or upwards); subtract 31,018 
times the first figure from the sum ; add 5000 
times the second figure of the remainder, 
subtract 33°09 times the same figure. And, 
then add 50 times the third figure, p/us half 
the fourth figure. The sum will be the dual 
number sought. 


RvutE 6.—To reduce a prepared dual 
logarithm of the descending branch to its 
corresponding dual number, write down the 
given DLp: and subtract therefrom 536052 
times the first figure; then subtract 5034 
times the second figure of the remainder ; 
and lastly subtract 50 times the third figure 
of the new remainder. The final remainder 
wiil be the required dual number. 


REMARK. —In applying the fifth and 
sixth rules the figure multiplied must not 
alter in the operation, but must reappear in 
the remainder. 


We have placed these rules together, in 
order to facilitate reference to them, and 
will now show their application in practice. 
To economise space we will take one ex- 
ample, which will necessitate the application 
of all the rules. Let it, therefore, be re- 
quired to find the pi: of 126570115, and 
prove that the DL : found is the correct one. 
As we have already found that DNA: 
35014738 p* isa DN: corresponding to the 
natural number 12657°0115, and since if our 
thoughts did not run precisely in the same 
direction, the resulting DN: would be 
different we will not recalculate it ; but pro- 
ceed at once to reduce DNA : 35014738 P* to 
a@ DL: which is thus effected :— 

Separating the branches in Rule 3, we 
have DNA: 30004738, and DND: 05010000 to 
operate upon. We neglect the 1‘ for the 
present and applying Rule 1 to the DNA: 
and Rule 2 to the pND: the workings will 
stand thus :-— 


Firstly 50904738 

3101Sx 3 (the first dual digi ) = 93054 
30097792* 

30 00 00 x 4 = 1500000 


DNA: 800017385 = DLA : 28597792 
* The second dual digit being 0, the constant 
33°09 is not used. 


Secondly 05010000 
00 50 00 x 4 25000 
36052 x O (the first dual digit) 0 
34 x 5 (the second dual digi) 170 
pnp : 05010000 =DLD : 05035170 
Lastly DLA : 28597792 


DLD : 05035170 


DLA: 23562622 
=pLa : 921034036 


DNA : 39014738r4 = DLA : 944596658 

Consequently we find that the natural 
number 12657°0116 is equal to DLA: 
944596658, and we have now to prove that 
this is correct. We first apply Rule 4 to 


| eliminate the powers of 10 


Given DLA : 9445960658 
230258009 xi=rt= 


J21034085 

Apply Rule 5 to............ 23562129 
500000 x 2 (first dual digit) + 1000000 
21562699 

31018 x 2 (first fig. of rem.) — 62636 
24 500 

5000 x 4 (second fig. of rem.) + 20000 
21520586 

(second fig. of rem.) 132 
24520454 

50 x 5 (third fig. of rem.) “+ 250 
Half of fourth fig. of rem.) | 


DLA : 944596658 = DNA: 245207059: 
The remainder of the proof is simple 
enough, since it is obvious that we huye 
merely to reduce DNA: 24520705 P* to a 
natural number, by the process with which 
we are already familiar ; thus :— 
DNA:2 = 1210009000 
4810000 

|  pna: Of 

| 

| i 

DNA: 24 = 1249138085 
wae 

1260 


DNA:245 1265/4: 


126569222 
886 (7 
24520705 = 126570115 
*, DNA: 24520705r* = 12657-0115 

Now a very peculiar circumstance may be 
noticed in connection with this series of 
reductions—in obtaining the DL: from the 
natural number we passed by way of onebN : 
whilst, in calculating the natural number 
from the Di: we passed by way of an entirely 
different DN: yet both these dual numbers 
are alike reducible to the same natural 
number. Moreover, if we reduce DNA: 
24520705 P* to a DL: we shall find that we 
again obtain DL : 944596658 correct to eight 
places of figures; which is certainly strong 
evidence in favour of the accuracy of Byrne's 
rules, and should suffice to give universal 
confidence in the importance of the art. 

In conclusion it must be understood that 
it is not proposed to supersede ordinary 
logarithmic tables by mental logarithms, 
but to use the dual arithmetical system as 
an auxiliary to and extension of the usual 
system of logarithmic calculation; and it 
will be found when the dual system is once 
mastered, as it quickly can be with a little 
attention and perseverance, that a great 
variety of problems, the solution of which 
usually involves complicated and laborious 
processes, can be accuraiely and readily 
solved without tables, without mental 
labour, and by the application of simply and 
vasily remembered rules. For example it 
can quickly be ascertained that if— 
3°01416x5 — 28°233x* 4+-923°7x8 + 

+ 1234x?2 —1862x = 1609149128, 
then w is equal to 56°43657, which would 
usually require much labour ; and the dual 
system equally fatilitates the calculaiion of 
angular magnitudes and trigonometrical 
lines, the solution of plane triangles, without 
the use of tables, the determination of the 
numerical value of elliptic and hyperbolic 
functions, the extraction of the roots of 
equation of all degrees, and indeed the 
solution of almost innumerable problems 
which have hitherto been considered to re- 
quire great mathematical skill; all this 
moreover can be done by anyone acquainted 
with the ordinary rules of arithmetic. But 
inasmuch as the present object is not to de- 
monstrate the value and scope of dual arith- 
metic, but merely to show by a practical 
application of it that its advantages may be 
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thoroughly utilised without the use of a 
special notation, these few references will 
suffice, and it is hoped that after the ex- 
amples which have been worked, and the 
explanations given, this will be fully acknow- 
ledged, and that hereafter the system will 
be far more generally studied by all classes. 


HOT WATER AS A RESTORATIVE 
FOR PLANTS. 


M. WILLERMOZ, in the French Journal of 
the Society of Practical Horticulture, relates 
that plants in pots may be treated with hot 
water when out of health, the usual remedy 
for which has been re-potting. He says 
that when ill health ensues from acid sub- 
stances contained or generated in the soil 
and this is absorbed by the roots, it acts as 
a poison. The small roots are withered and 
cease their action, consequently the upper 
und younger shoots of the plant turn yellow, 
and the spots with which the leaves are 
covered indicate their morbid state. In 
such cases the usual remedy is to transplant 
into fresh soil, clean the pots carefully, 
secure good drainage, and often with the 
best results. But the experience of several 
years has proved with him the unfailing 
efficacy of the simpler treatment, which 
consists of watering abundantly with hot 
water at a temperature of about 145° Fah- 
renheit, having previously stirred the soil of 
the pots so far as might be done without 
injury to the roots. Water is then given 
until it runs freely from the pots. In his 
experiments the water first came out clear, 
afterwards it was sensibly tinged with 
brown, and gave an appreciable acid reac- 
lion. After this thorough washing the pots 
were kept warm. Next day the leaves of 
two Ficus elastica so treated ceased to 
droop, the spread of black spots on the 
leaves was arrested, and three days after- 
ward, instead of dying, the plants had re- 
covered their normal Took of health. Very 
soon they made new roots, immediately 
followed by vigorous growth. 


RECENT AMERICAN AND FOREIGN 
PATENTS. 


Mr. Sylvester Snell, of Watertown, N.Y. 
has patented an improvement upon that 
form of animal trap in which the weight of 
the animal upon a tilting platform is made 
to close the doors of the cage. The inven- 
tor adds an ingenious mechanical device, 
operated by the weight of the animal's fore 
feet, which unceremoniously precipitates 
him into a pit below. 

An improved photographic camera shut- 
ter, invented by Mr. A. Johnson, of Kewa- 
nee, Ill., consists of an interior swinging 
shutter of novel construction, arranged to 
shut off the light passing through the 
camera tube, the object being to provide a 
means of opening and closing the tube 
without the knowledge of the sitter. 

Mr. G. L. Reynolds, of Oakland, Cal., 
has made an improvement in the class of 
window screens, in which the upper and 
lower wire screens are attached at one end 
directly to the sashes, so that when the 
latter are raised or lowered to open them, 
the screen will be extended over the open- 
ing and thus exclude fiies, mosquitoes, or 
other insects without excluding air. The 
impro vemert consists in journaling a screen 
roller in a groove formed in the meeting rail 
of a sash, and in attaching to said screen 
rolle~ one balance cord of the journal of the 
oe and the other balance cord to the 
sash. 

A new leather dressing compound, for 
boots and shoes, harness, trunks, &c., de- 
signed to impart a lustrous black gloss, as 
well as to preserve and protect the leather, 
has been patented by Messrs. Norman Quin- 
lan and J. H. Quinlan. Jr., of Glen Falls, 
N.Y. It is made of shellac, ivory black, 


alcohol, castor oil, and turpentine in certain 
proportions. 

Mr. J. F. Johnson, of Yocum Station, Va., 
has made an improvement in pen holders, 
designed to render the pen yielding to pres- 
sure upon the point, and to adapt it to be 
carried in the pocket. It consists in ar- 
ranging the pen socket in a tubular case, so 
as to slide freely, with a spiral spring behind 
the same, which tends to project the pen 
beyond the tube to its working position, 
the pen being retracted in the tubular case 
by means of a stud extending through a 
longitudinal slot in the said case, and se- 
cured by being turned axially into a notch. 

Mr. David Healy, of Los Angeles, Cal., 
has patented a waste trap designed to pre- 
vent the escape of sewer gas, to prevent 
siphoning, and to supply hot and cold water 
to a basin through concealed pipes. It has 
two water seals arranged in a peculiar 
manner, and a float valve which when sub- 
jected to suction adheres more closely to its 
seat. thus preventing the removal of water 
from the trap. 

An improved blackboard arrangement has 
been invented by Mr. H. W. Eastman, of 
Baltimore, Md., in which the blackboard 
proper is pivoted in a frame, in which it 
slides up and down, so that it may be re- 
versed in position to bring either side to the 
front. The special point consists in bal- 
ancing the blackboard by means of a sliding 
frame adapted for holding alphabetical or 
arithmetical tablets, said board and tablet 
frame being connected by ropes which pass 
over pulleys at the top of the fixed frame, 
in which the movable parts slide vertically ; 
the arrangement being such that the Hack 
board is prevented from turning on its 
pivots when the tablet holder is lowered into 
the required position behind it. 

An improved buckle for harness, which 
may be disengaged from the strap or trace 
in connection with which it is used, without 
the necessity of drawing upon the strap or 
trace to release the buckle tongue, nas been 
patented by Mr. R. J. S. Graham, of 79, 
Murray-street, New York city (care of Ed- 
ward A. Boyd). It has an open frame, 
which may be drawn together or spread 
apart by an adjusting screw, and has a 
movable bar which hooks over the sides of 
the frame when the buckle is in use, but is 
released, so as to liberate the buckle tongue, 
by turning the adjusting screw. 

Mr. J. W. McGarrett, Jr., of Nashua, 
N.H., has devised a movable copy holder for 
children when learning to write, the advan- 
tage of which is that the-copy may be 
moved down the page as the writing pro- 
gresses, so that the learner may always have 
his copy before him, instead of using the 
line last written as a copy for the next. The 
holder is made of tin, wood, or other suit- 
able material, and has flanges upon its 
edges to receive the copy slip, and feet 
which support it at the right inclination. 

Mr. Thomas J. Paradine, of Erie, Pa., 
has patented a new safety valve and cock 
for steam cylinders, which is so constructed 
that the opening of the cock takes place 
whenever the engine is exhausting. The 
water of condensation is thus allowed to 
pass through the upper chambered part of 
the valve and the exit spout to the outside, 
relieving the cylinder of the high pressure 
caused by the compression of water between 
the piston and cylinder head after the ex- 
haust pipe is closed. 

A new portable hand windlass, whereby 
it is claimed two men can do work which 
would otherwise require eight or ten men, 
has been patented by Mr. Orleff Fredrickson, 
of New York city. The mechanism is 
simple and compact, and the device is well 
suited for nautical use. 

Mr. Jacob Mackey, of Steubenville, Ohio, 
has devised a new tuyere for blast furnaces, 
which is made in two parts, and is provided 
with closed bottoms to obviate the necessity 
of joints and prevent leakage. 


| 


FOREIGN SCIENCE. 


Tne utilization of the Niagara falls for in- 
dustrial purposes has, for some time past, 
Occupied the attention of capitalists in the 
United States. Last year a resident of 
Buffalo formed an idea of making a series of 
experiments, having fur their aim, the 
cemonstration of the possibility of trans- 
mitting (by means of compressed air) the 
immense hydraulic power of the falls, as far 
as the City of Buffalo, at the mouth of Lake 
Erie, a distance of more than 35 kilometres. 
The experiments having been carried out, 
have, it appears, given a very satisfactory 
result, and a public company has been 
formed (of which Senator Pierce is the 
ebcommga for working the scheme. A very 
arge capital will, as a matter of course, be 
required to enable this vast undertaking to 
be properly executed. A considerable sum 
has already been subscribed, and it muy, 
therefor», ) e expected that active steps will 
very soon be taken. The principal parts of 
the hydraulic mechanism have already been 
placed at the bottom of the Fall, and when 
complete will be of sufficient power for 
lifting 350,000 gallons of water per minute. 


On Wednesday, the 28th of August, Mr. 
Henry Giffard’s great captive balloon was 
inflated, and made its first ascent at the 
Tuileries, in the presence of an enormous 
concourse of spectators. This balloon far 
surpasses in size anything of the kind ever 
before attempted. It will be remembered 
that in May, 1869, a balloon, constructed 
by the same indefatigable aéronant, was 
exhibited at the Cremorne Gardens, London. 
This balloon was 27 metres in diameter, 
total height 37 metres, and had a cubical 
capacity of 12,000 metres. The one now on 
exhibition in Paris is 36 metres in diameter. 
Its total height is 55 metres (or nearly 200 
feet), superficial area 4,000 metres, and 
cubical capacity 25,000 metres. ‘The car is 
in the form of an annular passage or gallery 
6 metres in exterior diameter, and 1 metre 
in width. The balloon is composed of 
several layers of indiarubber cloth and other 
fabrics, in all 1,469 separate pieces. When 
inated, it is visible at a distance of 20 
miles from Paris. 


The session of the French Association for 


the advancement of Science was brought toa 


successful conclusion at Paris on August 
29th. Its next Congress will be held at 
Montpellier next year. 


Professor Edison has brought out another 
invention, styled the ‘‘ Megaphone,” an 
instrument for collecting sounds from a 
great distance, and rendering them audible. 


A novel application of the telephone to 
magnetic observations bas been invented by 
M. de Parville, scientific writer on the 
Journal des Debats, and other French papers. 
He demonstrates the possibllity of determin- 
ing exactly the position of the magnetic 
meridian by means of the telephone. 

A new Scientific Society has recently been 
formed in Paris, under the title of the 
“ Union des Ingenieurs.” 


At the meeting of the Meteorological 
Section of the French Association for the 
advancement of Science, Mr. Collins, the 
chief the meteorological department of the 

Tew York Herald, read a paper on the 
movements of storms while they are travers- 
ing the Atlantic, and the possibility of 
predicting the time at which they may be_ 
expected to arrive iu Europe. 

The ‘‘ Chemister Zeitung,” announces the 
recent discovery of rich seams of coal in 
Peru, which will no doubt help to supply a 
want long felt in that part of South America. 


A magnificent bronze statue, for which 
120,000 francs has been subscribed, is to be 
erected in memory of M. Liebig. Several 
designs have been sent in, and the first prize 
of 200 francs has been awarded to M, 


| Wagmuller, of Murich. 
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Proceedings of the Justitute. 


On 30th September, the Executive met for disratch business 
Admiral J. i. Selwyn, V.P., in the chair. After the confirmation 
of the minutes of the last meeting; the appointment of the 
President and Admiral Selwyn, as representatives of the Institute 
at the International Congress on Patent Laws and Trade Marks, 
was approved. A discussion then ensued as to general business, 
the arrangements for the forthcoming session, and the desirability 
of a public dinner taking place in November. 


N.B. The American (U.S.) Commissioner of Patents, in a 
recent repo:t on the U.S.A. Patent Office, remarked that it may be 
safely said that two-thirds of the manufacturing interests of the 
country are based upon patents. This is a very significant fact 
considered in connection with the high position of the United 
pha sag the late Exhibition at Philadelphia, and the present one 
at Paris. 


POSTPONEMENTS. 
We are compelled to postpone a large portion of the British 
Association Report and several Reviews, also “‘ Hymettus to J. G. R.” 


(poetry). 


| 


announced. 


Sonthly 


The Iron and Steel Institute held its meeting at Paris during 
the past month. The local hon. secretary was Mr. H. Chapman. 
The programme comprised the president’s address, also papers 
by Prof. Jordan, Paris, ‘‘Onthe Mineral Resources of France; 
Prof. Richard Akermann, Stockholm, ‘‘ On some Studies relative 
to the Present State of the Iron and Steel Manufacture, made at 
the Paris Exhibition; ” M. Euverte, Terre Noire, “‘ On Homo. 
geneous Steel;’’ Mr. Daniel Adamson, ‘‘On the Mechanical 
and other Properties of Iron and Mild Steel;’’ M. Marché, 
‘‘On Certain Aspects of the Steel Manufacture;"’ M. J. §, 
Périssé, ‘‘On the Ponsard Furnace for the Manufacture of 
Steel; Messrs. Sydney G. Thomas and Percy C. Gilchrist, 
Blaenavon, ‘‘ On the Elimination of Phosphorus from Pig Iron 
in the Bessemer Converter;”’ Mr. K. P. Rothwell, New York, 
** On the Low and Strong Water Gas Processes.”” The members 
received invitations to visit the works of Creuzot, those of Terre 
Noire, and those of Hayange, Lorraine. 


The death of M. $. Fordos, the Vice-President of the 
Chemical Society of Paris is announced. He was well known 
for his investigations of the colouring matters derived from 
woody substances, and his examination of sulphur and its 
derivatives. 


Mr. Darwin and Prof. Asa Gray have been elected corres- 
ponding members of the Académie des Sciences of Paris. 


A rich deposit of coal, sufficient for the supply of all South 
America for a long period, has been discovered at Chala-Alta, in 
Peru, according to the ‘‘ Chemiker Zeitung.”’ 


M. de Sainte-Claire’s Dictionary of English, French, and 
German Idioms (Part I.) has just made its appearance. The work 
is to contain 285,000 idiomatic or constructively difficult 
phrases, and will be completed in about fourteen 3s. parts. The 
publishers are Messrs. Maclachlan and Stewart, of Edinburgh. 
The London agents are Messrs. Dulau and Co. | 


Miss Buckley has in the press an illustrated work called 
‘‘ The Fairyland of Science : Chapters for Children.’’ Mr. Stan- 
ford is to publish it. 


An Exhibition of sanitary appliances and selected articles 
of domestic use and scientific applications thereto will be held 
at Stafford from the 2nd to the 19th of October. 


Prof. Fischer has been found poisoned in the physical 
laboratory of the Gymnasium at Prague. Dr. Fischer has been 
engaged on some experiments with the cyanide of potassium, 
and it is evident that he fell a victim to this investigation. 


The decease of M. Ernest Quetelet, long connected with the 
Royal Observatory at Brussels, which was built fifty years ago, 
and of which his distingnished father, the late Prof. A. 
Quetelet, was the first, and for more than forty years, director, 
is announced. 


The danger of allowing coal dust to be diffused in 
collieries has been brought before the Académie des Sciences by 
M. Simonin. He shows that a small amount of heat liberates 
explosive gas from the finely divided coal, and thus induces 
dangerous explosions. M. Simonin thus confirms the statements 
of Mr. Galloway. 


Gustav Wallis, the botanist, died at Cuenga, in Ecuador, on 
the 20th of June. His exertions in South America, in which 
he was aided by the Dutch cultivators, have helped the introduc- 
tion of several hundred new varieties of South American orna- 
mental plants. 


Mineral Statistics of the United Kingdom for 1877, just 
issued by the Stationary Office, informs us that the total value 
of the metalliferous and earthy minerals and coal raised last 
year was £58,398,071 sterling. The coal raised was 134,610,763 
tens, valued at £47,113,767. Of iron ore we raised 16,692,802 
tons, of the value of £6,746,668. The metals obtained had 4 
value of £18,742,960, and the useful earthy minerals and salt 
is valued at £2,424,679. The total value being £68,281,406. 


The death of Mr. Fohn Penn, the eminent engineer, is 


| 
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A NOTABLE RECOGNITION OF THE INVENTOR’S 
CLAIMS. 
Magna est veritas et prevalebit is a well known aphorism, 
After 


years of strenuous opposition to the claims of the inventor to a 


which has just received another practical application. 


proprietary interest in his inventions, the Times has succumbed 
to the power of the truth in regard thereto; that journal 
recently, in a leading article referring to the recent Con- 
gress on la Propriété Industrielle at Paris, and the precedent 
Patent Congress of Vienna, having published views decidedly 
favourable to the maintenance of the Patent Laws, as a means 
of enabling the inventor to obtain remuneration for the efforts of 
his ingenuity, though some fallacious notions on the subject are 
still cherished by the writers of the Times, as will be readily 
perceived upon careful perusal of the following attempt at 
proving that patent right is essentially different from copyright. 

“ An author may,” says the writer, ‘‘ have conceived thoughts 
new in the history of mind, yet any one who reads his book 
may pirate them. His property is only in the particular ex- 
pression of the ideas in language. Copyright in ideas would 
have curtailed one half of the poetry between Byron and Mr, 
Tennyson, and between the dawn of Mr. Tennyson’s popularity 
and the present day. Whether literature would have greatly 
lost is nothing to the purpose. It may be said that an inventor 
is allowed no larger property than an author. He can acquire 
no monopoly in a natural principle, but only in its application 
to particular processes. The telephone patent borders very 
closely on this line; but in any case the distinction, so far as 
It is 
analogous to a law which should forbid thinkers to apply Mr. 


manufacturers are concerned, is cne without a difference. 


Darwin’s principle of evolution to the natural history of man.” 
All which, as far as the truth of the case is concerned, simply 
means that inventions are not books, nor are the latter inven- 
tions; for as far as the patent system is concerned, it is one of 
protection to ideas embodied as an invention of practical 
availability. Copyright being for ideas embodied in words 
practically available to form a book. After the jumble of 
fallacy and truth above referred to, we have a statement not 
vastly unlike it, namely, ‘‘ Natural riglit to a patent for what 
are called inventions in truth there is none,’’ the reply to which 


| 


is thet there is no natural right to any property, except what 
can be kept vi et armis, as when the “strong man, armed, 


keepeth his palace.” 


But the great interest for us in the Times article is 
to be found in the following statements, which acknowledge 
the propricty and expediency of the patent system. ‘The 
positive objections in point of expediency to the grant of patents 
are themselves strong. Some slight link in a process once 
patented often bars further advance, like a robber baron’s castle 
atariver ford. But want of natural right and questions of practical 
inexpediency have been altoyether overruled by the demonstra- 
tion of the general utility of a patent law to manufacturing 
interests themselves. The bribe of a patent is proved, especially 
by the example of the United States, to be so extraordinarily 
stimulating to ingenuity that the public has resigned its title to 
forbid monopolies. Suggestions have been made that inventive- 
ness might be developed equally well at some less cost of in- 
convenience to unpatented industry. Compulsory royalties or 
licences for the use of an invention were proposed at. the previous 
Patent Congress at Vienna. At present the patentee has an 
exclusive right to apply his process) He may manufacture ill, 
and may forbid a more skilful mechanician to manufacture well. 
He may even choose to lay his invention on a shelf, and, within 
the limits of his patent, refuse it to the manufacturing world 
altogether. Genius is irritable, and may be sulky. An economy 
of labour like the sewing machine, or an application of science 
like the telephone, might, however unlikely the act of barbarism, 


have been practically locked up from a nation for the whole 


duration of the patent rights.” We regret that want of space © 


preveuts further quotation, for the article is an able argument 
for the expediency of Patent laws, which are therein very 
happily characterised as offering a ‘‘bonus” to the inventor, 
though, by the bye, this term seems inconsistent with describing 


them as proffering a “ bribe,” as alluded to above. 


Now this article has a significance far beyond a mere newspaper 
utterance, for whatever the Times speaks of in such a decided 
manner may be safely reckoned as being an iteration of the 
public opinion of the time, and its publication is no small feather 
in the cap of the Inventors’ Institute, including such Patent 
Law advocates as Sir Antonio Brady, Admiral J. H. Selwyn, 
and Mr. F. W. Campin, who have worked on through good 
report and evil report, being a practical testimony that their per- 
sistent efforts on behalf of the Inventor’s Cause have not been 
without useful results. 
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Hebviews, 


THE TELEPHONE AND 
PHONOGRAPH. 


‘‘ The Speaking Telephone, Talking Phono- 
graph, and other Novelties.”’ By 
Grorck Priscott. Fully illustrated. 
New York: D. Appleton and Co. 1878. 


When Franklin drew from the clouds 
the electric spark upon the cord of his 
kite, it seemed obvious that electricity 
might be made use of for the purpose of 
telegraphy; and more than one hundred 
years ago Lesage established a telegraph 
in Geneva by the use of frictional electri- 
city. But this force had very little power 
when transmitted over a long distance, and 
that little was practically uncontrollable, 
and therefore uscless for telegraphy. 

When galvanism was discovered, at the 
beginning of the present century, and the 
voltaic battery invented, it was at once 
supposed that this new form of electricity 
might work a telegraph, and ten years 
later the chemical telegraph was invented 
by Coxe, in Philadelphia. Under this 
system, the two wires from a galvanic 
buttery were made to approach each otheriin 
a cell of water. When the galvanic circuit 
was closed, the water between the opposite 
poles, which were near each. other, was 
decomposed, and a bubble of hydrogen 
rose to the surface, as the bubble from 
champagne does in the wine cup; and the 
observer, seeing it, knew that a current 
was passing, and that the bubble was the 
signal, But it was evanescent 

a like snow falls in the river, 
A moment white, then melts for ever.”’ 

In 1820, Oecrsted discovered that an 
electric current would deflect a magnetic 
needle, and Arago and Davy simultaneously 
discovered that a piece of iron, surrounded 
by a spiral wire through which a current of 
galvanism passed, would become magnetic. 
From this fact Ampére deduced the 
hypothesis that magnetism is the circula- 
tion of currents of electricity at right 
angles to the axis joining the two poles of 
the magnet. That was a brilliant deduc- 
tion ; but no practical result was produced 
from it until 1825, when the first simple 
electro-magnet was made by Sturgeon, 
who bent a piece of wire into shape of a 
horseshoe, and wound a fine wire round it 
in a helix, through which the galvanic 
current passed; and he found that the 
horseshoe wire was magnetic as long as 
the current flowed. Then at once an 
attempt was made with Sturgeon’s magnet 
to produce the electro-magnetic telegraph, 
but without success. The difficulty was 
that the magnetic power could not be 
transmitted from the battery for more than 
fifty feet with Sturgeon’s magnet, which 


was, therefore, entirely useless for the . 


purposes of a telegraph; and, in 1829, 
Professor Barlow published a scientific 
demonstration in England, which was 
accepted by the scientific world, that an 
electro-magnetic telegraph was impossible ; 
which was truce in the then state of know- 


ledge. 

In 1830, Professor Henry deduced from 
the hypothesis of Ampére the invention 
now known as the compound clectro- 
magnet. He also answered the demonstra- 
tion of Barlow, and proved that the 
electro magnetic telegraph was possible. 
In the same year he set up an electro- 
magnetic telegraph in Albany, over a line 


of a mile and a half in length, using a 
polarised relay, the armature of which was 
pivoted so as to vibrate between its poles 
as the current of electricity was reversed, 
thus transmitting intelligence by sound. 

In 1831, Professor Faraday made known 
his discovery of the phenomenon of magne- 
tic induction. 

In 1834, Gauss and Weber constructed 
a line of telegraph, containing about 
15,000 feet of wire, which was operated 
by the magneto-electric currents generated 
in a coil of wire when the latter was 
moved up or down upon a _ permanent 
magnet, around which it was placed. The 
slow oscillations of a magnetic needle, 
caused by the passage of the current, and 
which were observed through a glass, 
furnished the signals for correspondence. 
Sir William Thomson has since greatly im- 
proved the latter apparatus, and thereby 
given us the beautifully sensitive mirror 
galvanometer which bears his name. 

In 1837, Steinheil discovered the im- 
portant fact that the earth would serve as 
a conductor, thereby saving one wire in 
forming a circuit: Cooke invented his 
electro magnetic semaphore, known as the 
needle telegraph, in which needles swing 
upon the face of a dial, just as the vanes 
of the old semaphores swung on the hill 
tops: Morse invented his electro-magnetic 
telegraph, which he put in operation be- 
tween Baltimore and Washington in 1844: 
and Page discovered that a musical sound 
accompanies the disturbance of the magne- 
tic forees of a steel bar, when poised or 
suspended so as to exhibit acoustic vibra- 
tions. 

In 1861, Reiss discovered that a vibrat- 
ing diaphragm could be actuated by the 
human voice so as to cause the pitch and 
rhythm of voc] sound to be transmitted to 
a distance, and reproduced by electro- 
magnetism. 

In 1872, Stearns perfected a duplex 
system, whereby two communications 
could be simultaneously transmitted over 
one wire; and, in 1874, Edison invented a 
quadruplex system for the simultaneous 
transmission of four communications over 
the same conductor. 

In 1874, Gray invented a method of 
electrival transmission by means of which 
the intensity of the tones, as well as their 
pitch and rhythm, could be reproduced at 
a distance; and subsequently conceived 
the idea of controlling the formation of 
electric waves by means of the vibrations 
of a diaphragm capable of responding to all 
the tones of the human voice, thus solving 
the problem of the transmission and repro- 
duction of articulate speech over an electric 
conductor. 

In 1876, Bell invented an improvement 
in the apparatus for the transmission and 
reproduction of articulate speech, in which 
magneto-electric currents were superposed 
upon a voltaic circuit, and actuated an 
iron diaphragm attached to a soft iron 
magnet. 

During the same year, Dolbear conceived 
the idea of substituting permancnt magnets 
in place of the electro-magncts and battery 
previously employed, and of using the 
same instrument for both sending and re- 
ceiving, instead of employing instruments 
of different construction, as had been pre- 
viously done. 

In 1877, Edison applied to the telephone 
the discovery made by himself a few years 


| before, of the variation of resistance which 


carbon and certain other semi-conductors 
undergo when subjected to a change of 
pressure. By this means he not onl 
succeeded in varying the strength of the 
battery current in unison with the rise an 
fall of the vocal utterances, but, at the 
same time, also obtained louder articuls- 
tion. 

Thus, the last link in the long chain 
has been completed, in the production of 
that marvellous invention, the speaking 
telephone. In that machine the speaker 
speaks to a plate of solid iron, and the 
voice of the speaker is converted into 
electricity. That voice, operating upon 
the electro-magnet of Prof. Henry generates 
a current of electricity, which, flowing over 
the line to the distant station, excites 
magnetism in a corresponding magnet, and 
sets in vibration a plate of iron similar to 
that to which the speaker speaks, and that 
plate speaks to the listener. It speaks 
with the tone of the human voice, and so 
that, if three people are speaking at one 
end, three distinct tones are heard at the 
other. 

That is the crowning achievement of the 
electro-magnetic telegraph. 

The author f_llows up the introduction 
of the subject, which we have freely 
used above, by exhaustive exemplifica- 
tion of the various points involved, in 
cluding full information as to the speaking 
telephone, Bell’s telephonic researches, 
history of the production of galvanic music, 
Gray’s telephonic researches, Edison’s 
telephonic researches, electro-harmonic 
telegraphy, Dolbear’stelephonic researches, 
improvements of Channing, Blake, and 
others, the talking phonograph, quadruplex 
telegraphy, electric call bells, and the 
electric light ; and altogether the work is 
an exhaustive and able exposition of the 
whole supject. 

According to Mr. Prescott’s views of the 
matter, Professor Bell's claims, as originator 
of the speaking telephone, are of no veiy 
high order. 


COLLECTING BUTTERFLIES AND 
MOTHS. 

‘* Collecting Butterflies and Moths: being 
Directions for Capturing, Killing, and 
Preserving Lepidoptera and __ their 
Larve.”’ Illustrated. (Reprinted, with 
additions, from ‘* Practical Taxidermy.” 
By Monraau Browne, Author of “ Prac- 
tical Taxidermy.” London: ‘The 
Bazaar” Office, 170, Strand, W.C. 

Tis small shilling work will be very 
useful to all collectors of butterflies 
and moths. Moreover it will be found to 
contain much instruction for those who 
wish to become acquainted with the branch 
of entomology therein treated of. 


HOLMES’ BOTANICAL NOTE-BOOK. 
** Holmes’ Botanical Note-Book ; or, Prac- 
tical Guide to a Knowledge of Botany.” 
By E. M. Houmes, F.L.S., Curator of 
the Muscum of the Pharmaceutical 
Society of Great Britain, late Lecturer 
on Botany at Westminster Hospital. 
London; Christy & Co. 1878. 
Boranicat text-books, note-books, and 
introductions to botany are by no means 
rare; yet the book before us may be ccn- 
sidered a model work of its kind, for it 1: 
portable and can be carried in a coat- pocket 
without inconvenience, filly one half of 
the entire bulk being occupied with blank 
schedules. I'urther it is cheap, Step by 
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step, in plain language, it leads us through 
allthe points necessary to be mastered to 
fita student, not only to pass his exami 
nation satisfactorily, but also to prepare 
him for the use of more advanced books. 
Three platesrepresent the scarlet geranium, 
daisy, dandelion, and narcissus, each 
part being properly described and made 
plain by a line leading direetly to it. In 
the explanation of the diagrams the plants 
so referred to are very clearly printed in 
black capitals, and their description given 
inaftew words. Indeed, this part of the 
work will enable any one who takes any 
notice of plants to quickly obtain a general 
knowledge of botany. <A few simple in- 
structions are given for describing a plant 
in the schedules. The glossary occupies 
the central portion of the book, and is, in 
fact, one of its chief features, being 
arranged, as above stated, in proper se- 
quence to agree with other parts; thus we 
find root, stem, leaf, &c., and under each 
head is detailed the characters, shapes, or 
forms assumed by cach organ, and a few 
familiar plants are quoted in each instance 
as illustrating the meaning of the term, 
The ‘‘ Floral Calendar,” or list of plants 
flowering in each month throughout the 
year, will be found very useful, arranged 
as the plants are under their distinct 
natural orders. The book is abundantly 
interleaved, and a large number of blank 
schedules are bound up with it; and we 
are further reminded that these can be had 
separately from the publishers in books 
containing one hundred each for the sum 
of one shilling. 


ROCK BLASTING. 

“Rock Blasting: a Practical Treatise on 
the Means employed in Blasting Rocks 
for Industrial Furposes. By G. G. 
Anpre, F.G.8. (Spon.) 

Tuts work which may be regarded as an 

American one, is of interest not to the 

miner only, but to the civil and military 

engineer. It fully discusses the whole 
subject under its three great divisions of 
the drill, the charge, and firing the shot. 

The first purely mechanical in interest, 

the other two involving chemical and 

physicai questions of great scientific 
interest. 

Mr. André, however, though very de- 
scriptive on hand-tools, and entirely ad- 
mitting the great advantages of machine- 
horers, describes only one form of them ; 
whilst as to firing machines good descrip- 
tions, with figures, are given of the several 
exploders used in this country and abroad. 

Practical remarks as to explosives, and 
many valuable facts are given, amongst 
which the following are worthy of notice :— 

“If dynamite be much handled out of 
the cartridges, it causes violent headaches ; 
and the same effect is produced by being 
in a close room in which there is dynamite 
in the unfrozen state. Dynamite possesses 
one quality which places it at a disadvan- 
tage with respect to other explosives, 
uamely, that of freezing at a comparatively 
high temperature. At about 40° F. the 
nitro-glycerine solidifies, and the dynamits 
becomes chalky,in appearance. In this 
slate it is exploded with difficulty, and 
consequently it ‘has to be thawed before 
being used. This may be safely done with 
hot water; performed in any other way 
the operation is dangerous.’ We hope 
this last warning will not be disregarded, 
and that miners will learn to avoid their | 


reckless habits of handling this terrible 
power. 

The plates which illustrate the work 
are admirable, as are also the woodcuts, 
and the whole work cannot be too highly 
commended, whether in regard to scientific 
elucidation or practical instruction. 


TIIE BRITISH ASSOCIATION, 


Ar¥ the remaining sittings of the Association, 
rubsequent to those reported in the ScrEn- 
TIFIC Review for September, 1878, the 
transactions were as follows :— 


AvoustT 
Section A.—MATHEMATICAL AND PHYSICAL 


SCIENCE. 


In this section Professor Perry presided. 
A paper wes read by Mr. W. Ladd, on Kd- 
mund’s phonoscope, an instrument for pro- 
ducing figures and light from vibration of 
sound. It consists essentially of three parts, 
an induction coil, an interrupter, and rotary 
vacuum tube. The action of the instrument 
is as follows. Sounds from the voice or 
other sources produce vibrations on the dia- 
phragm on the interpreter, which, being in 
the primary circuit of the induction coil, 
induce at each interruption a circuit in the 
secondary coil similar to the action of a 
contact breaker or rheotome. Therefore, 
each vibration is made visible as a flash in 
the vacuum tube, the tube revolving all the 
time at a constant speed. The flashes pro- 
duce a symmeterical figure. The number of 
spokes or radii are according to the number 
of vibrations in the interrupter during the 
revolution of a tube, the number of vibra- 
tions being varied to any extent. Accord- 
ing to the sounds produced the figures in the 
revolving tube will be varied. The same 
sounds always produce the same figures, 
providing the revolutions be constant. In 
case of rythmical interruptions being pro- 
duced in a given sound, as in a trill, most 
beautiful effects are noticeable, owing to the 
omission of certain radii in regular positions 
in the figures. The uses of this instrument 
are the rendering visible of sounds and 
showing the vibrations respired in their pro- 
duction, and is a mode Of confirming sound. 
The phonoscope is the invention of Mr. Ed- 
munds, jun., partner in the firm of Ladd and 
Co., London. The description of the inven- 
tion excited much interest. 

Among the papers which have been read 
in this section was one ‘‘On the Stanhope 
Demonstrator, or Logical Machine,” by the 
Rev. Robert Harley, F.R.S., Vice-Master of 
Mill-hill School. ‘Towards the close of the 
last century a lagical instrument was con- 
structed by Charles, third Earl Stanhope. 
The present earl found the instrument and 
some fragmentary papers on logic among 
the relics of his scientific ancestor, and at 
the suggestion of Dr. Spottiswoode, placed 
them in the hands of Mr. Harley, who has 
made a careful study of them. Earl Stan- 
hope (born 1753, died 1816) is known to 
science chiefly by his printing press, micro- 
scopic lens, arithmetical machine, mono- 
chord, and steamboat. But of his logical 
speculations, which occupied his thoughts 
for thirty years, and of his curious mechani- 
cal contrivance for working logical pro- 
blems, called by him the demonstrator, no- 
thing bas been known. Mr. Harley did not 
attempt to give a complete or systematic 
exposition of the earl’s logical system, but 
he brought out those points which serve to 
illustrate the demonstrator as a method of 
mechanically performing logical inference. 
He noticed that Stanhope anticipated George 
Bentham, Sir W. Hamilton, George Boole, 
and others in his quantification of the pre- 


dicate, and notably De Morgan's rule for » 


the numerically definite syllogism. Stan- 
hope states the rule as applicable to all 


| syllogistic reasoning, and he constructed his 


demonstrator for the mechanical working of 
the rule. Some amusement was createdi n 
the section by Mr. Harley working by means 
of the instrument De Morgan’s example— 
‘‘Most men in a certain company wear 
coats. Most men in a certain company wear 
waistcoats. Therefore, some men in the 
same company wear both coats and waist- 
coats.” Other examples were given. The 
insirument does not seem equal to very dif- 
ficult and complicated questions, nor nearly 
so powerful as Professor Jevons’s logical 
machine, but to Earl Stanhope belongs the 
honour of being the first, so far as is known, 
to attempt the performance of logical in- 
ference by mechanical means. The contri- 
vances of earlier logicians, more particularly 
the circles of Euler, probably prepared the 
way, but Earl Stanhope did undoubtedly 
take a very important step in advance when 
he conceived and constructed his demon- 
strator. 
Dr. Spottiswoode, the President of th 

Association, expressed his satisfaction that 
the instrument and papers had found so 
lucid an expositor as Mr. Harley; and he 
was sure that his neighbour in Kent, Earl 
Stanhope, would be gratified to learr that 
the matter had received the attention of the 
Association, and had exciled so much inte- 
rest. 


SecTION B.—CHEMICAL SCIENCE. 
In this section the papers were of a cha- 
racter not allowing of epitomising. 


Section C.—GEOLOGY. 

In this section, which was presided over 
by Mr. Evans, Mr. J. Nolan, M.R.I.A., 
read a paper on the metamorphic and in- 
trusion rocks in Tyrone. They belonged, 
he said, to the three great classes of schist 
and gneiss, hornblende and pyrogenic, being 
nearly porphyry granite. Some of the latter 
in his opinion were intrusive, and the intru- 
sion must have occurred during the old red 
sandstone period, which was a new fact in 
Irish geology. 

Mr. W. Withens read a paper on the Ce- 
rous Magaceros, and exhibited specimens of 
the skulls and horns of some which he had 
found at the bottom of lakes. He believed . 
that they had been buried and that the 
skulls were afterwards broken, us they ap- 
peared, by masses of ice or boulders falling 
upon them. He argued that there was first 
a cold period, then a milder one, and thén 
another cold period. In the discussion 
which followed, Dr. Leith Adams remarked 
that there was no evidence that the Irish 
elk was contemporaneous with man. They 
found with the elk some specimens of the 
grisly bear, but no domestic animals. In 
England, on the other hand, there was evi- 
dence that the elk was contemporaneous 
with man. 

Mr. Pengelly said there were plenty of 
lions and hyenas found in the Kent Caverns, 
but there was no evidence of any tigers 
having existed in Britain. 

Mr. Tedman examined some of the spe- 


-cimens exhibited by Mr. Withens. He dis- 


puted the inference that they afforded any 
evidence of a glacial period. 


BIoLoey. 

Professor Huxley presided in this section. 

Professor Flowers read a paper on the 
methods and results of measuring the capa- 
city of crania. He pointed out the difficulty 
and importance of arriving at the simplest 
and most accurate method, and that no 
value could be attached to the system of 
weighing ths brain, because it differed in 
weight according to the health of the per- 
son and other circumstances. The only 
solution of the difficulty was by ascertaining 
the capacity of the cavity in which the 
brain was contained, and in the case of ex- 
tinct animals it would be desirable to ascer- 
tain this. Two methods had been as 
—that by M. Broca, and the English method 
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of Mr. Busk. He had adopted the latter, 
with some modifications. It consisted of 
filling the cavity of the skull with moistened 
seed well shaken and pressed into it, and 
then placed in the measurer with glass sides, 
in which it is well shaken and pressed. The 
figures on the side indicate the capacity. 
He gave comparisons of the different sizes 
of skulls representing different nations, and 
remarked as a curious fact that in the Mu- 
seum of the College of Surgeons there is 
no skull of an Irishman. 

The President assumed that perhaps the 
fact could be accounted for by the Irish 
skulls being all broken. (Laughter.) 


An interesting paper was read by Pro- 
fessor Daniel Wilson, F.R.S.E., of the To- 
ronto University, containing illustrations of 
the evolution of new varieties of men. In 
the mingling of different races in America, 
so complex and varied, all subjected to the 
influences of climate and social habits, and 
all mingling in blood in a greater or less 
degree with the native red races, hybridity 
had resulted on a great scale. The process 
had already been developed sufficiently long 
to afford important indications of the evolu- 
tions of permanent hybrid varieties. <A 
specimen is to be seen among the half-breeds 
in Manitoba, as it were, in the process of 
evolution; while sheltered within the re- 
mote Arctic regious man can be studied 
among the Esquimaux in conditions closely 
analogous to those which are ascribed to a 
ee if not to a pre-glacial period. 

n the abrupt collision of the civilised races 
of Europe with the American aborigines, 
it had always been taken for granted that 
the latter were doomed to inevitable ex- 
tinction, and that the land would be peopled 
with the purely civilised races of the world. 
There is no question, however, that from an 
early date there has been inter-marriages 
between Europeans and the American races. 
A growing feeling is manifesting itself in 
the United States and Canada that the In- 
dian population is not doomed to extinction, 
and that a much larger amount of healthy 
intermarrying and consequent absorption 
has existed than unobserving critics had any 
conception of, and that the native Indian 
element is a factor in the population of the 
new world destined to exercise an enduring 
influence on the ethnical character of the 
Euro-American races. 


Mr. A. L. Lewis read a paper on the evils 
arising from the use of historical national 
names as scientific terms. The propositions 
which he endeavoured to establish were— 
1. That there were at the first population of 
Europe certain primitive races, of which 
three are particularly described. 2. That 
these races are so mixed that at the present 
day the represeutatives of them appear not 
only in most European nations, but in the 
same families and among children of the 
same parents. 3. That, notwithstanding 
this mixture and the effects which it must 
permanently have, racial characters display 
an astonishing permanence. 4. That this 
mixture, being so slow in its effects, and yet 
having become so general, has probably 
been at work for a very great length of time 
—so great that the peoples to whom the 
earliest history introduces us were probably 
nearly as much mixed as those of the present 
day. 5. That it is desirable to discontinue 
the nse of the political names of those 
peoples as ethnic names, and to employ 
others based on the physical characteristics 
of the individual. 6. That while physical 
characteristics are the only basis for a true 
division into races, yet in the practical 
application of this division the influence 
upon individuals of different races of a com- 
munity of language, custom, history, or 
tradition must not be lost sight of, although 
these things do not prove community of 
race, but only the contact at some time or 
other of the races to whom they are now 
common. 

The President said he doubted whether 


any deliberate system of misnomer had 
worked more mischief in this world than 
the preposterous tattle about the national 
qualities of the Celt and Saxon. He took 
the liberty a few years ago—and got into 
hot water for doing so-——of trying to awaken 
popular attention to what were the facts in 
reference to the use of these terms and what 
mischief was being done by using them in 
so inappropriate a manner as they are con- 
tinnally used by political writers. His con- 
clusions were certainly in accordance with 
those of Mr. Lewis. 
that race had any appreciable influence on 
either the social or political condition of the 
present day. His impression was that if 
the south-eastern parts of England—say, 
the county of Kent—had been subjected to 
the same conditions 400 or 500 years ago as 
Connemara or Galway, they would expect 
the results to be as nearly as possible the 


same; anda most curious result of ethno- ' 


logical study was that the parts of Ireland 
which were supposed to exhibit in the most 
marked manner those attributes sometimes 
complementary, sometimes not complemen- 
tary, of what is called the Celtic character 
were exactly those in which it could be de- 
monstrably proved that a Norman or English 
element was predominant. 


SEcTION E.—GEoGRAPHY. 

Sir Wyville Thomson presided. 

Captain Burton read a paper on the Land 
of Midian. 

The President, in moving a vote of thanks 
to Captain Burton, referred to the assistance 
given by Mrs. Burton to her husband in his 
travels and researches. The vote was passed 
with acclamation. 

The Rev. Mr. Holland recognised as Si- 
naitic some inscriptions, photographs of 
which had just been placed in his hands by 
Captain Burton. 

Mr. Hamilton said he had found the name 
of Captain Burton, whom he regarded as 
the greatest of all living travellers—(ap- 
plause)—extolled in every portion of the 
earth. With reference to the mineral wealth 
of Midian, he thought there must be some 
regions there where the Arabs get their 
most magnificent gold ornaments. 

Captain Burton said his conviction was 
that gold working is continued to the pre- 
sent day in Midian. He had found an old 
man in Suez who, in his youth, used to wash 
gold there. 

The Rev. Mr. Holland said the Sinaitic 
peninsula was full of the traditions of the 
passage of the children of Israel, but as 
there had been monks there for hundreds of 
years, it was probable that the traditions 
had been introduced by the monks. It 
would be interesting to know if such tradi- 
tions existed in Midian, onthe other side of 
the Gulf. 

Captain Burton said he had found no 
trace whatever of the passage of the Is- 
raelites, but great traces of Moses having 
lived there. In that part of Midian where 
Moses is supposed to have married the 
daughter of Tthee. they showed his pray- 
ing-place at the top of ahill. The tradition 
of Moses can be traced back to the remotest 
days of Mahomedanism. 

Consul Hutchinson welcomed Captain 
Burton as an Irishman back to Dublin. 
His name was known in Africa long before 
that of Speke, or Stanley, or Cameron, or 
other great men. Mr. Hutchinson did not 
speak to disparage their merits, but his 
principle was Palmam qui meruit ferat, and 
he regarded Captain Burton as our greatest 
discoverer. He might mention that Captain 
Burton was the only one who had ever en- 
tered the shrine of the Prophet Mahomet at 
Mecca. (Applause.) 

Captain Burton briefly acknowledged the 
vote of thanks. 

Dr. Leared read an interesting account of 
a journey to Fez and Mequinez. ee 

Dr. Phené read a paper on the acquisition 


He did not believe ! 


of Cyprus, and observations on some is. 

lands in the Levant with reference to recent 
discoveries. 


 SEctTiIon F.—Economic Science ayp 
STATISTICS, 

Dr. Ingram presided in this section. 

The principal interest was centered in rN 
paper by Professor Hancock on the Depor-. 
, tation of Irish paupers from England. He 
} advocated a uniform law of se(tlement for 
‘the three kingdoms. A lively debate en. 
sued, the inhumanity of the present prac- 
tice being denounced on the ons hand, and 
on the other the Scotch members present 
objecting to any encouragement being given 
‘to imprudence by enabling persons to 
- squander their money in drink. 


SECTION G.—MECHANICAL SCIENCE, 

Mr. Easton, C.E., presided. 

Mr. Preece read a paper on improvements 
in telegraphy. Its object was to vindicate 
| the telegraph department from the reproach 
. Sometimes cast upon it of having originated 
{no improvement since it became connected 
with the State. He gave a minute account 
, of the various apparatus which have been 
,in use for receiving messages by sight or 
sound—the former being indispensable when 
fast telegraphing is required, and the latter 
best adapted for ordinary use—and enume- 
rated the various modifications which haye 
been made in them in order to render the 
transmission of messages more rapid and 
efficient, and obviate the special difficulties 
: which arise from the cloudy and humid at- 

mosphere of England. By a recent im- 
provement the rate of speed between Eng- 
, land and Ireland has been increased 100 per 
cent. Some of the inventions tried years 
‘ago fell into disuse because they were pre- 
.mature, but there is now an increased de- 
-mand owing to the lowering of the scale. 
\Gintl in 1853 invented a mode of sending 
| ore messages in opposite directions on the 
} 


same line. In 1872 Mr. J. B. Stearne in 
America removed a defect in it, and there 
-were now nearly 200 circuits in England 
‘worked on the duplex system. In 1855 it 
was discovered that two messages could be 
sent in the same direction, and hence duplex 
| telegraphy was introduced. The two plans 
being combined formed quadruplex tele. 
graphy. It was first used by the Weste:n 
Union Telegraph Company in America in 
1876, and is now applied there to 60 circuit 
telephonecurrents (verbal telegraphy), which 
are minute currents following each other 
with great rapidity on to superposed or 
ordinary working currents without inter- 
fering with their action as ordinary tele- 
graph apparatus. Mr. Cromwell Varley 
utilised the principle in 1870 by patenting 
what may be called harmonic telegraphy ; 
but it remained for Mr. Elisha Gray, of 
Chicago, to work it out practically. Other 
systems for increasing the capacity of the 
wires have been devised on the Continent. 
}The most valuable of all are the Wheatstone 
automatic and the quadruplex, but each has 
its disadvantages—principally the employ- 
ment of a more highly trained staff. Now, 
these systems of fast speed and multinlex 
telegraphy have grown up in Englaud under 
the fostering care of the Post Office since 
the transfer of the telegraphs to the State, 
and England stands prominent as the home 
of the inventor. She can boast of her 
Wheatstone, Cooke, Bain, Thomson, Clarke, 
Varley, Fuller, and others; and Europe can 
boast its Gintl, Siemens, Frischen, and 
Mayer; and America has her Morse, 
Hughes, Stearns, Edison, and Gray. The 
Americans have freely adopted the English 
system of pneumatic telegraphy and me- 
thods of testing. They are introducing on 
some lines automatic telegraphy, modified 
by Messrs. Little and Edison, and are try- 
ing our superior batteries. Hence, while 
we have not been slow to avail ourselves of 
their advance, they have equally availed 
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themselves of our progress. Invention has 
not left the shores of ngland, but the tele- 

ph department stands in the front rank. 
It remains to say a few words for the Post 
Office. ‘The system of news wires is unique 
of its kind. Forty-seven news circuits and 
92 special wires were made up every day. 
News is transmitted direct from London to 
every town where there is a daily paper. 
This is done by the automatic principle 
mechanical transmission). Half a million 
words are frequently sent in one night from 
London. When Lord Beaconsfield gave his 
address in the House of Lords on the results 
of the Berlin Congress, 526,250 words were 
transmitted from the central station. There 
isnot a branch of the service that has not 
been improved. New batteries, new insu- 
latovs, improved wires, the most perfect 
relays and multiplex apparatus have all 
found their way into the Post Office service. 
Of the 8000 miles of additional wire put 
up, more than half is for private use; so 
that the daily average of messages is even 
greater than has been stated. No one is 
heard to complain but some disappointed 
inventor. Practical inventions rarely ema- 
nate from without, but the great majority 
of patents were taken out by persons who 
do not possess them at all. The fact re- 
mains that telegraphy is more highly deve- 
loped in England than in any other country. 

At the conclusion of Mr. Preece’s paper 
the Chairman remarked that Mr. Preece had 
doubted whether Mr. Graham Bell desired 
to be classed among English or American 
inventors. 

Mr. Bell said he wished to be placed in 
the category to which he rightly belonged 
—the inventors on the British isles. He 
did not wish to question the statement of 
Mr. Preece that invention had not fled from 
the shores of the British Empire, but he 
wished to call attention to one or two points. 
Mr. Preece had said that Government con- 
trol had not tended to hinder invention in 
this country. His papene experience of 
Government control had been this. In the 
beginning of the year 1874 he invented in 
America a system of multiple telegraphy, by 
which sixteen or twenty messages might be 
sent simultaneously on a single wire, and 
this was submitted by him to the Telegraph 
Department of the British Government. In 
reply to his request for an investigation he 
received a printed paper, such as probably 
was sent out to every inventor who applied 
tothe Postal Department. It stated that 
the Post Office Department would take into 
consideration the invention submitted at the 
expense of the inventor, and that in the 
event of the improvement in telegraphy 
being thought worthy to be adopted by the 
Government, the question of remuneration 
would be left entirely to the Postmaster- 
General. It was that reply that induced 
him to bring forward his invention in Ame- 
rica. He brought his system of multiple 
telegraphy before the telegraph world in 
America, and the outcome had been the 
electric telephone. He should be the last 
man to say that Government control was 
not necessary in this country for the sending 
of telegraphic messages for public use. Still, 
he believed Government control to be de- 
struction of invention. 

Mr. Sanger, as an official of the Postal 
Telegraph Department, bore testimony to 
the great increase in the use of the tele- 
graph by the public since it had passed into 
the hands of the Government. At one 
time the maximum speed between London 
and Dublin was 20 words per minute. Now 
it was 120, and during one of the nights of 
the present meeting of the British Associa- 
tion, 60,000 words had been sent from Dub- 
lin to the various towns of the United 
Kingdom. 

Mr. Saunders, of the Central News 
Agency, said he had found a telephone com- 
pany in Boston, in the United States, but 
there was nothing of the kind in this 


| 


planation of that. As for Government con- 
trol he thought it was advantageous. As 
far as the supply of news to the public was 
concerned, the Government did not collect 
news itself, but it allowed collectors of news 
to send what news they pleased. In the 
case of the old companies which collected 
news themselves the effect was injurious. 
When the failure of Overend, Gurney, and 
Co. occurred, for instance, ntelligence 
Department, considering that sort of news 
dangerous, declined to send it on. 

Dr. Cameron, M.P., said in his mind Mr. 
Preece’s paper resolved itself into the ques- 
tion of sixpenny telegrams. Why had we 
not got sixpenny telegrams? (Hear, hear.) 
He was 2 member of the Select Committee 
of the House of Commons on telegraphs 
last year, and before the committee evidence 
was given to his mind which to his mind 
clearly established that the wires were very 
much underworked. They found clerks in 
some large towns transmitting 50 or 60 
messages a day who could transmit 20 to 30 
per hour, so that the amount of work done 
did not represent more than three or four 
hours out of the 24, the wires being idle for 
the remainder of the time. The Postal 
Telegraph Department was suffering a loss, 
and the question before the committee was 
whether they should increase the price of 
telegrams, the effect of which would be to 
curtail the work of the clerks, or to cut 
down the price, and thus bring in a larger 
measure of traffic. The House of Commons 
did not adopt this policy. If anything was 
proved by the paper of Mr. Preece, it was 
that the department had got into thorough 
working order, that it was capable of doiag 
everything that it would be capable of doing, 
and therefore he again asked, Why had we 
not got 6d. telegrams? We were in advance 
of other countries in the matter of news 
supply, but not in the matter of private 
telegrams. In France and Belgium a half- 
franc rate existed at present, and even be- 
fore the transfer of the telegraphs to the 
British Government a 6d. rate existed in 
London. It had been suggested that pneu- 
matic tubes should be extensively laid down 
in large towns. There was nothing to pre- 
vent them from radiating from one common 
centre, so that written messages might be 
sent at once by those tubes without the 
work which was necessary in the case of 
transmission by electricity, of copying and 
re-copying at the ends of the telegraph 
wire. Mr. Symington had been carrying on 
a precisely similar system in Edinburgh for 
some years past with the A B C telegraph 
instrument, enabling persons, if they desired 
it, to communicate directly with each other ; 
but when Mr. Symington worked at his 


the Post Office, and he was actually afraid 
to come up to London to give evidence be- 
fore the Parliamentary Committee on that 
point. 

Mr. Preece, replying, said the letter sent 
to Mr. Bell in answer to his request for an 
investigation of the multiple telegraph in- 
vention, was the stereotyped answer given 
to every inventor—that the Department 
would give it attention, and if it proved 
successful would remunerate the inventor 
fairly. The same thing happened nearly 
every day—certainly every week. One of 
his own special duties—and it was a very 
unpleasant one—was to investigate these 
propositions of inventors, and in 999 cases 
of 1000 they were absurd, and in all his ex- 
perience he could only call to mind one 
active enterprising gentleman who com- 
plained that he was scurvily treated. The 


in America than here was not the fault of 
the Eritish Government, but was due to tle 
existence of greater private enterprise in 
America. The reason why the use of the 


country, and he should like to have an ex- | 


fact that the telegraph was more extended | 


perfectly novel idea he was threatened by | 


telephone was not extended in England ¥ as | 


the outrageous terms that were asked ivr 


its use. It was only within the last few 
weeks that it had fallen into the hands of 
English commercial gentlemen, and he was 
sure that it would soon be used for private 
purposes in England as in America. For 
public purposes the Post Office had found it 
was not applicable, after giving it a very 
fair trial. As to 6d. telegrams, as Dr. Ca- 
meron had failed to induce the House of 
Commons to force the Post Office to intro- 
duce them, he was not likely to be able to 
do so without the help of Parliament. He 
had no doubt the day of 6d. telegrams would 
come, but under present circumstances the 
proposition was impracticable. They had 
at present only 4,000 miles of wire to deal 
with, and 500,000 messages per week, but 
if 6d. telegrams were introduced, the num- 
ber would probably go up to 1,500,000. 
What Dr. Cameron referred to as the idle 
time cf the wires could not be utilised, be- 
cause it was taken up with the sending of 
Press news. They had at present a great 
burden to bear in being obliged to send 
addresses in messages free. On the Conti- 
nent where half-franc messages existed, the 
number of words was much less than here. 
If the number of words were reduced here, 
it would be quite possible to introduce the 
6d. system. As to the pneumatic tubes they 
had found that they would involve a great 
expenditure in the maintenance of engines 
and offices. This Post Office Department 
was conducted on purely commercial prin- 
ciples, and they would not adopt anything 
unless they could show that it would pay. 

A vote of thanks was given to Mr. 
Preece. 


MEETING OF THE GENERAL COMMITTEE. 

The General Committee met at three 
o'clock, under the presidency, first of Mr. 
Spottiswoode, and then of Lord O’Hagan, 
one of the vice-presidents. A deputation 
attended to support the invitation of Shef- 
field to receive the Association next year. 
It was stated that in January last the inha- 
bitants were asked to subscribe to a gua- 
rantee fund for £2,000, and already they 
had subscribed £3,300, and they would sub- 
subscribe 5,000 or £6,000. The surround- 
ing towns supported the invitation, and 
there was ample accommodation in Sheffield 
for the Association. The Mayor of Swansea 
handed in an invitation for the Association 
to meet at that place in 1880. It was 
unanimously resolved to accept both invi- 
tations. 

Professor Huxley moved that Dr. George 
Ulman, F.R.S., be appointed President-elect 
for the Sheffield meeting. He was one of 
the most distinguished cultivators of biolo- 
gical science in these islands, and held a 
position of great importance both in Ireland 
and at the other side of the Channel, 
having last filled the chair of Regius Pro- 
fessor of Natural History in Edinburgh. 
Since he had retired from that position he 
had become resident in London, where he 
continued his researches, and his contribu- 
tions to the branch of science which he had 
pursued unremittingly for the last thirty- 
tive years had been of the greatest possible 
value to any one engaged in the same pur- 
suits. 

The resolution was seconded by Professor 
Flowers. 

Lord O’Hagan expressed his great plea- 
sure in putting it, and stated that he nad 
known Mr. Ulman since his boyhood, for 
they had both been pupils in the Belfast 
Academic Institution. 

On the motion of Mr. Evans, President of 


_ the Geological Section, the officers were ap 


pointed for the next meeting :—Vice-Presi- 
deuts, the Duke of Devonshire, Earl Fitz- 
william, Earl Wharncliffe, Professor Huxley, 
Professor Odling, F.R.S., General Simpson, 
Mr. H. C. Sorby, F.R.8., Mr. F. H. Moss, 
local treasurer; Mr. Hl. Stephens, Captain 
Douglas Galton. Mr. J. C. Sclater was re. 


' elected general scrutineer of the Associa. 
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tion. Mr. J. E. H. Gordon was elected 
assistant secretary in place of Mr. Griffith, 
who has retired, and in passing the resolu- 
tion the highest testimony was given to the 
great services rendered by Mr. Griffith 
during the many years he had been con- 
nected with the Association. Lord O'Hagan 
adled that he had known Mr. Griffith a 
number of years, and was sure that every- 
one regretted bis loss. 


AUGUST 20TH. 
Section A.—MATIEMATICAL AND PitysIcAL 
SCIENCE. 

Mr. James Glaisher read the report of the 
Committee on Luminous Meteors. 

Lord Kosse gave an account of anew equa- 
torial mounting for a 3ft. reflector recently 
erected at Parsonstown. Hesaid he did not 
intend to enter into the general theory of 
telescopes, or the various necessary things to 
their proper construction, but merely to give 
a verbal explanation of the peculiarities of 
the equatorial mounting recently erected at 
Parsonstown, and show the points on which 
it differed from the ordinary type of mount- 
ing, and its relative advantages and dis- 
advantages. All the optical arrangements 
of the telescope are the same, and the in- 
strument differs only in the mounting. The 
wooden tube has been.replaced by an iron 
one constructed from designs by Mr. Binden 
Stoney. The description was illustrated by 
a model constructed on a scale of one inch to 
the foot. The leading peculiarities of this 
invention consist in the points of reversal 
being at the east and west, instead of the 
north and south, and the motions are effected 
by means of screws, so that the instrument 
cannot run away with one and get broken 
against the gallery if the wind be high. 
The tube is square, which is also an unusual 
feature, and the clock is connected to the 
gallery by means of a strap. Lord Rosse 
also exhibited a model of a mounting for ao 
telescope constructed by Mr. Grubb for the 
Melbourne Government—the only one larger 
than that lately erected at Parsonstown. 
He pointed out the disadvantages in con- 
nection with the point of reversal in this and 
other telescopes being at the south, and this 
was just where the observations were most 
frequent and most important. He also ex- 
plained the construction of the gallery, 
which was quite unique, and expressed his 
indebtedness to Mr. Binden Stoney ani to 
Mr. Strike. A cordial vote of thanks was 
passed to Lord Rosse. 

Professor Henry Hennessy read a paper 
on the Limits of Hypotheses regarding the 
Physical Properties of the Matter of the 
Interior of the Earth. 

Professor Henry Hessey also read a paper 
on the climate of the British Islands. 

' Mr. Richard Anderson, F.R.S., read a 
aper on lightning conductors and acci- 
Sente by lightning, which gave a rather 
startling warning against the neglect of 
precautions for the protection of public 
buildings and private houses. 
SECTION C.—GEOLOGY. 

Professor Hull read a paper on the pro- 
gress of the Geological Survey of Ireland. 

The President (Mr. Evans) congratulated 
the chief on the progress that had been 
made. 

Dr. Sterry Hunt observed that in the 
State of Pennsylvania these reports and 
memoirs were printed and stereotyped, and 
then offered to the public for the mere cost. 
The memoir on the table priced at 9s. would 
be sold there for 2s. 

Mr. Tiddeman said he would be sorry if 
any one should think that the Survey was 
responsible. (Hear.) It was disagreeable 
to them to find that their labour was almost 
entirely thrown away by the high prices of 
the vablications when they came out, in the 
miserable manner in which they were pro- 
duced, and which would almost disgrace a 
fifth-rate publishing firm. (Applause.) 

Mr. Tiddeman read a report of the C.™- 


mittee on Erratic Blocks, in the course of 
which it was stated that it appeared from 
geological observations that Ireland at a 
very early period must have ‘ thrown 
stones” at England, though in no instance 
had England returned the compliment. 
(Laughter.) A Cornish geologist, who had 
had unparalleled opportunities of observing 
sections of drifts, said that theraised breakers 
of the Cornish coast contain flints and pieces 
of basalt. 


Professor Dawkins said, in reference to 
the conclusion that in ancient times Ireland 
had been throwing stones at England, that 
the same thing was observable in Scotland ; 
that blocks of stone from the Hebrides were 
to be found on the mainland of Scotland, 
while none of the Scotch blocks were to be 
found in the Hebrides. 


Dr. J. Sterry Hunt, F.R.S., read a paper 
“On the Origin and Succession of the 
Crystalline Rocks of North America.”’ 


Dr. Henry Hinks read a paper on some 
new pre-Cambrian areas in Wales, which 
led to a warm discussion. 


The Abbé Renard, addressing the section 
in French, which was translated by the 
President, observed that he had examined 
the Ardennes of France and Belgium, the 
rocks of which, like those of a similar 
character in England and Wales, appeared 
to him to be pre-Cambrian. Only the 
upper beds of the Ardennes were fossili- 
ferous. There were no signs of contact with 
intrusive or eruptive rocks, and no vitreous 
appearance. He regarded the rocks as 
originally sedimentary, and deposited under 
conditions with which we are at present un- 
acquainted. 

Professor Hull said they were all gratified 
at the presence of Professor 8. Hunt, to 
whom they were much indebted for the light 
he had thrown on the formation by hydro- 
thermal processes of those veins which he 
called exotic and on the origin of those 
enormous masses of crystalline material of 
Canada and North-Western America. Geo- 
logists, however, should beware of the con- 
clusions which he appeared to have drawn 
from his rapid survey of the crystalline 
rocks of the North-West of Ireland, Scot- 
land, and Wales. He (Professor Hull) en- 
tirely dissented from the view expressed by 
Dr. Hinks of the correlation of the crystal- 
line rocks of the north-western portions of 
the British islands with the ancient crystal- 
line rocks of Canada belonging to the 
Laurentian and Huronian periods. He 
thought if. anything was established it was 
the succession of the crystalline rocks of the 
Highlands. He protested against amateur 
geologists (‘‘Oh, oh”’), no matter how able 
and distinguished, making rapid traverses of 
such a country as North Wales, and issuing 
data with regard to its structure, and then 
putting forward views so entirely different 
from those arrived at by trained members of 
the Geological Survey, who had spent many 
years in the careful step-by-step delineation 
of the country. 

The President remarked that there was no 
feeling between the Geological Survey and 
the amateurs, unless that the latter were 
naturally anxious to find something which 
the former had not found and to make the 
most of it. 

Professor Hughes thought that Dr. S. 
Hunt and Dr. Hinks had been doing a great 
deal of good. 


The Rev. W. 8. Symonds said that his 30 ° 
years’ observations as an amateur, not only | 


in these countries, but all over Europe and 
America, led him to agree with Dr. Hunt. 

Mr. J. Thomson stated that in the Hebrides 
he had found exactly the same structures of 
rocks as those which Dr. Hunt had described 
as occurring in America. 

Professor Hull said that he had been un- 
fortunate in using the word ‘‘ amateur,” for 
rio one had a higher respect for the labours 
of qualified amateur geologists. 


=_ 


Section D.—Broroey. 

Lord Talbot de Malahide presided. 

M. Henry Martin, the French historian 
read a paper on the “ Ancient Races of Ire. 
land, and the utility in relation to the 
Ethnography of early Europe of studyin 
the traditions concerning them.” 

A vote of thanks to M. Martin was passed 

Captain R. F. Burton read a paper entitled 
** Notes on the Tribes of Midian.” 

Secrion E.—Grocrarny, 
P Captain Verney R.N., presided in this gee. 
ion. 

Dr. Rae delivered an essay on the best 
route to attain a high northern latitude, or 
the Pole itself. He reviewed the progress 
and results of previous expeditions, referring 
to Nares expedition. 

r. Moss read a paper on the geographi 
significance of N orth Bes polar 

Captain Dyer, R.N., turned the thoughts 
of the sections into a less frigid current by 
referring to his early recollections of Green- 
wich Hospital, in which he was born, con- 
cluding with a stave of a song, which he 
sang in the tones of a true British sailor, to 
the wonder and amusement of all present. 

In reply to Mr. E. Nugent, Dr. Moss said 
at latitude 82 36 inside a tent the tempera- 
ture was 80°. 

The President conveyed the thanks of the 
section both to Dr. Rae and Dr. Moss, 

Mr. J. Stevenson read a paper on the 
opening Ss of the East African lake district. 

Sir C. Wyville Thomson read a paper on 
the official report of the Challenger Expedi- 
tion. He said that, as two years had clapsed 
since the return of the expedition he might 
reasonably be expected to give some account 
of the progress made in classifying the 
observations which were made in different 
departments. The voyage of the Challenger, 
he observed, had been undertaken for a very 
definite purpose—the determination of the * 
physical conditions of the ocean. The period 
of three years and a half occupied by the 
cruise round the world was too short even to 
draw the first outline sketch of general deep- 
sea conditions. While the ship was at sea 
their time was entirely depoted to register- 
ing observations, and cataloguing and 
labelling, and storing specimens. Owing to 
the great liberality of the Government in 
supplying abundantly all the necessary 
materials and appliances both for procuring 
specimens and preserving anda storing them, 
an enormous collection had been sent home 
from time to time in wonderfully good con- 
dition. He proposed to the Government 
that it should for the present be placed in 
University of Edinburgh, and that their 
attention should be confined for the first 
year to the preparation of an outline of the 
general report, to securing the safety of the 
collection and arranging it in zoological 
sequence, and that for that purpose the ser- 
vices of the scientific staff on board should 
be retained. He proposed that gentlemen 
of recognised authority in different depart- 
ments should be engaged to undertake the 
description of the group, and that they be 
illustrated; that the most complete serie, 
possible of all species of which there were 
duplicated should be sent to the British 
Museum; and that duplicates should be 
afterwards distributed in museums at home 
and abroad, according to a scheme to be 
sanctioned by the Government. He had not 
allowed any personal considerations or con- 
siderations of nationality to interfere, bis 
only object being to prepare the best pos- 
sible report. From what he saw at present 
he calculated that the report, which was 4 
very difficult one, would extend to from 14 
to 16 quarto volumes of 500 or 600 pages. 
The whole will be illustrated by about 1200 
plates, with many woodcuts and _ photo- 
graphs. The map of the first volume was 
nearly completed, also the charts or ships 
course, and the section showing the nat 
distribution of ocean temperature. The 
volume in course of preparation will be 
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‘ustrated by photographs and woodcuts: 


The second volume will consist chiefly of 
tables, and will include a report on the 
magnetic observations made during the 
voyage, drawn up under the superintend- 
ence of the Hydrographer to the Navy, and 
detailed report on the meteorology pre- 
pared by Captain Tezard. Most of this 
volume was already in print, and he had 
there a copy of the chart in proof and on 
roof paper, which would give them some 
idea of the appearance of the book. Another 
volume would contain the discussion of the 
nature of the bottom, the composition of its 
contained gases and a number of other 

neral matters, and the remainder of the 
hook would be occupied by a series of me- 


moirs by different authors on the various | 


groups of animals which constituted the 
deep sea fauna. A large number of these 
monographs were in progress, and they had 
there the first of a series of beautiful plates. 
by Mr. Holdich, illustrating mostly the 
pelagic genera. These plates represented 
several forms of a remarkable group of 
shigopods, to which they had given the 
name of challengerida, as they seemed to 
have hitherto escaped observation. There 
were probably from twenty to thirty specific 
forms of these. Next, they had a rapidly 
growing pile of plates illustrating a splendid 
memoir on the Radiolari, by Professor 
Hatchel. Any one acquainted with Hatchel’s 
classical work, ** Die Radiolariem,’”’ would 
have some idea of what might be expected 
of that memoir. The next series of plates 
represented the deep sea corals, and were 
being prepared under the direction of Mr. 
Moseley ; and the next series, also by Mr. 
Moseley, represented a most remarkable little 
series of coralloid forms of the Hydrogor, 
which Mr. Moseley had named the Hydro- 
coroltmal, and on their strictness and rela- 
tions Mr. Moseley’s careful work during the 
-yoyage and since their return had thrown 
quite an unexpected light. The ordi- 
nary hydroids were in the hands of Pro- 
fessor Allman, and they had already se- 
eured for different departments of the work 
the services of nearly all the available 
British artists. Professor Hatchel would 
describe the few deep water medusze which 
were brought home, and which he found of 
the highest interest. The Peliatozo would 
be described by himself. About twenty 
plates were cut stone, illustrating the struc- 
ture of the stalked crinoids. Professor 
Alex. Cigussis was going on rapidly 
with the Echiniden, and his memoir, exqui- 
sitely illustrated, would be among those first 
published. Mr. Lyman was working at the 
Opherxides, which he said were almost new . 
and he expected Mr. Sheil, of Upsala, to 
come over to examine the Holotherida 
which he was going to describe, under 
the general superintendence of Professor 

we. 

The address was received with loud ap- 
plause, and a vote of thanks was passed to 
Sir Wyville Thomson. 


SecTION F.—EconoMIc ScIENCE AND 
STATISTICS. 

Professor Ingram, 8.F'.T.C.D., presided. 

Mr. H. L. Jephson read a paper on ‘‘ The 
desirability of simultaneous and identical 
legislation for England and Ireland.” 

Dr. Hancock read a paper ‘‘ On the Im- 
portance of raising Ireland to the level of 
England and Ireland in the matters of In- 
mul Schools and Compulsory Educa- 

on.” 

Mr. Hancock read a curious paper by Pro- 
fessor Jevons “On the Periodicity of Crises 
and its Physical Explanation.” The paper 
showed that during the last 160 years there 
had been sixteen great commercial crises at 
intervals of about ten years, and concluded 
by stating that the fact of periodicity of 
commercial crises was so strong that it could | 
not be doubted, and the question of a phy- | 


sical cause was only a matter of speculation. 

Mr. A. Twill protested against such a thing 
being accepted as an explanation. He at- 
trinuted the crises to over-speculation, and 
Lord Justice Turton accounted for it by the 
Limited Liability Act. 

Mr. J. T. Pim observed that Mr. Twill 
could not deny that trade had been very 
much influenced by a good or bad harvest, 
and he was not sufficient of a physicist to 
say that spots on the sun had nothing to do 
with a bad harvest. 

Dr. Hancock remarked that General Lar- 
com, having observed these ten years’ crises, 
and also that spots on the sun coincided 
with them, had come to the same conclusion 
as Professor Jevons with regard to the cause 
of distress in Ireland. 


A special meeting of the Board of Trinity 
Coliege was held, and ¢he degree of LL.D. 
was conferred Honoris Causa on the follow- 
ing distinguished members of the British 
Association :—W. Spottiswoode, H. J. Ste- 
phen-Smith, W. Janssen, M. Simpson, H. 
E. Roscoe, A. W. Williamson, J. Evans, Sir 
J. Lubbock, Sir J. D. Hooker, W. H. 
Flower, T. H. Huxley, Sir W. C. T. Thomp- 
son, and J. Thompson. ! 


SecTION B.—CHEMICAL SCIENCE. 
A paper read in this section by Mr. W. 
Chandler Roberts, F.R.S., attracted much 
attention. The subject was the detection 


‘by means of the microphone of sounds 


which: accompany the diffusion of gases 
through a thin septuni. He stated that 
the passage of gas by diffusion was un- 
doubtedly due to molecular motion, and he 
showed the great importance of studying 
facts which appeared to bear on molecular 
movement. Without committing himself to 
the view that sounds rendered evident by 
the telephone when nitrogen was diffused 
through a septum were wholly due tc mo- 
lecular movement, he explained points which 
appeared to favour that view. 

Professor Emerson Reynolds observed 
that having teen allowed by Mr. Rogers to 
make observations, he heard a distinct rush- 
ing of sound while the apparatus was sur- 
rounded with hydrogen. On removing the 
jar of hydrogen he heard the distinct rush 
again, but it might have been caused by the 
inrush of air. 

Mr. Fletcher, while hoping that the sound 
might be due to molecular movement, 
thought there were other sources to which it 
might be traced. 

Mr. Roberts said he anticipated that it 
might be due to the change of volume in- 
side the box, and he was particularly care- 
ful to establish the relations with the air 
through the tube. 

Dr. Willis suggested that as the whole 
apparatus was surrounded with the jar of 
hydrogen gas the difference might have been 
in the material of the microphone itself. It 
was made of gas coke and the pores no doubt 
were full of air. An interchange of the air 
with the hydrogen would occur, and it may 
have been this action which was heard. 

Mr. Spottiswoode said he was struck by 
one point in the discussion that processes 
which were long regarded as continuous 
proved, under closer examination, to be in- 
termittent. 

Dr. Emerson Reynolds described the pro- 
cess by which indigo blue was produced 
artificially by Beyer. 

The Chairman (Professor Gladstone) re- 
marked that the process was too expensive 
to be of practical use. 


Section C.—GEOLOGY. 

Dr. Sterry Hunt read a paper on the 
** Geological relations of the Atmosphere,” 
in which he stated his agreement with the 
views of Sir W. R. Grove, that our atmo- 
sphere is not terrestrial, but cosmical, bein 


@ universal medium diffused throughout al) 


space, but condensed around the various 
centres of attraction in amounts propor- 
tioned to their mass and temperature, the 
waters of oceans themselves belonging to 
this universal atmosphere. Such being the 
case, any change in the atmospheric enve- 
lope of any globe, whether by the absorp- 
tion or the disengagement of any gas or 
vapour, would, by the laws of diffusion and 
static equilibrium, be felt everywhere 
throughout the universe, and the fixation of 
carbon at the surface of our planet would 
not only bring in a supply of this gas from 
the world beyond, but by reducing the total 
amount of it in the universal atmosphere 
diminish the barometric pressure on the 
surface of our own and of all other worlds, 
He combatted the various hypotheses that 


.had been put forward to account for the 


climatic changes of the earth’s surface in 
past ages that geology had demonstrated. 
Dr. Pengelly observed that this paper 
should be discussed before all the sections, 
for it contained physical, mathematical, bio- 
logical, and geological considerations. He 
did not think the time had come for solving 
the problem it involved, but there reemed to 
be a tendency to accept the idea of a cosmic 


atmosphere, though smaller than that of the 


earth. He was not prepared to say how far 
astronomers had discovered any atmosphere 
in the moon. When she went through the 


heavens and came near a star, the star went | 


behind her and its light was lost to sight for 
some time. If the moon had an atmosphere, 
the light of the star would be refracted and 

w= period of concealment would be much 
ess. 

Mr. M. Williams said this subject had 
been very fully discussed in 1822 by Dr. 
Wollaston. The theoretical atmosphere of 
the moon was equal to about one-eighth of 
an inch of mercury—just enough to puzzle 
observers, but certainly insufficient to pro- 
duce the effect which Dr. Pengelly had 
pointed out with reference to the refraction 
of a star’s light when passing behind the 
moon. They should remember that the 
limb of the moon was produced by the sum- 
mits of the lunar mountains looking along 
their edges, and if there was any atmos- 
phere it would be a small amount in the 
valleys. ‘There was, indeed, a small amount 
of atmosphere indicated by what had the 
appearance of hoar frost. He was inclined 
to believe from later investigations that the 
primary condition of bodies was gaseous, 
and that their solidity and fluidity were the 
result of compression. 

Professor Boyd Dawkins said that apart 
from any astronomical or chemical views, 
looking at the = from a geological 
point, the conclusions entirely coincided 
with everything he knew. 

Professor Hughes inquired at what time 
the necessity arose for bringing matter from 
the outer world to the surface of the globe. 
Nature was full of compensations, and when 
anything was in excess found some way of 
putting it right. 

Dr. Sterry Hunt replied that the process 
began when decomposition commenced on 
the earth. Carbonic acid was a life-giving 
Bas, without which no plant or animal coul 

ive. 

Professor W. King read a paper ‘‘ On the 
Age of the Crystalline Rocks of the County 
of Donegal.” 

Professor J. P. O’Reilly read a paper 
‘‘On the Correlation of Lines of Direction 
on the Globe, and particularly of Coast 
Lines.” 

The Rev. M. H. Close read a paper 
‘‘ Concerning the Extent of Geological 
Time,” in which he combated the physical 
arguments for the inconvenient restriction 
of the geological period. 

The Rev. Professor Haughton, M.D., 
F.R. read a paper *‘On the Earth's 


Axis 
(To be continued.) 
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To obtain Patents for Inventions in this and other countries To furnish advice and professional Assistance in developing Inventions. 


To Register Designs. eager 
To aid in Prat public Companies, and in Publicly introducing To collect Evidence, arrange Arbitrations, and otherwise assist 
Patented Inventions. Inventors in maintaining their rights. 


N.B.—To Members of the Inventors’ Institute this Association offers special privileges in the obtaining of Patents 


both in this country and in all parts of the world. : ; 
A Handbook furnished gratis on spatiention to THOMAS MORGAN, Secretary, 21, Cockspur Street, Charing Cross, Londov. 1 


; JOHN DAVEY, Bo Court, Ludgate Hill, E.C.; and Published for the Proprietors [at 21, Cockspur Street, Charing Cross; and Eold by W 
SAMPsON Low, Son, & MARSTON, English, American and Colonia! |Bookeellersfand |Publishers Crown Buildings, 188, Fleet Street, Londcn, E.C; 


. KENT, & Co. 


> 


(WP 


| 
| : 
| | 
| 
( 
] 
Gp 
4 
rack 
it 
b 
a 
fi 
| 
| 
| 
a 


